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JL* jlj* Y ijX* ji Ij d£j Oji j j£bf (N ^ ^X“) jlljl • Jjb jj»-j ^J5 bo* <ib$jb j 

2jy Ji CSLSbojjT^jj •d—'l °Jj*bjjijj jb£* jJ ^y^f N * * *i d£j.s !? • i ^r* j' J?* 
j^b jl u*j Jb A • 1 <j^lj jb^-* 1 j J y *^\ 11 * jj^1*p tot j£l+s- 

jl Jb ^ f • * Ij \ x * 1 j l ~ —Ji b i j j jb^ 41 j J y*A? & * * i^^-bc- j (^ ^ ^ Y* tjjl j!) 

o JL*> jbolbl jj jj£bf .tO*l eXt (^ ^V*\ t' (J-^jbol) jtb 

x_-«j jb_£» j j j» ^SjL5" x • * • a j jjj sX* j j j jb£> jj * £y^ A A * * ijx- aj 

j.Ay t (jbfJb yj Abli ji db )y_yj ^x5* } ^bbe- b*^I* .{\\ V*\ tjs+’b*!) 

4—J lib <£\J-) ^X-£" <£ jj J— *1 Jj^bf- b*jl» .( ^ ^V*\ tJ^jL*!) jb^fc J J y)S ^ • VV 

(■ ^jL-T Y'AXV jVftif i—-i j-j" aj df’j jb—Sil (^1^4 LS^b^ ^Loli j j 

Oji i_>l y } jb5U jj ^ £y *^6 ^ * ^ (j^lj ^y (S^y * -ia*nji* jjl -C—<I jb^t ji 
J jb J jl_^“ (jb^jb') <.*.■“' jb^> ji i £*V&^'f j X'T ^ *\ jjl^ t --~>y aj 9aso» oMbI j 

Jj^lfcC- t jb^- I| ,“ . ..4 » * ■ l_^jl oljlj^ 1 A; 4^C—*'l (^bjj ^b-ir.(»jj*wl« o'ilb I ^ > SjJJbtS , CJjljj 


-' Aab Jj\j\ yj ^Ijj c/}J h 

j a JJJ Ji t_J- C ’ljj * J j^JU— t* J J dtll J* ->. ’ -1.,.< 

«JLl ojb jbt; aa^Oi oMbl jJ (bj4i») ► d^j j (^ji J ^ J- 5 t5^ )-) (J^ 1 j J 

jl Jai dJP j** J Alib ^tj ^ ^ 6 * Jb j! ^y—*b jjb A 4 jm .0^1 

- C. b ®i j-; j o j j jljj Utf y&*~ j I jl J~““' - . jb*^ aS”" wU*< j^y® ^ ^ 6 * 

«*f(jil oJb j (> - X J^b) Aitlj iyrj ryy J ^XS'tuji >j\y ^bp- ^bb d^b jj ^U^JI 
y/. ,C.jjI ay jT jl Jj jl y. jb^ 1 ^i_^*l b AbLa ^ * jl Xti j^ijljjl Of -jam 

C« — -i l*b) .C.b ejbil (jWI ,<-4-* (.j^ljj 0*ilj-^>«-* j £I *ilbi»-l i^i j^bf- ^iljil 

( _y-J,l_j-Sl jj-jl J Ojlj A»bl 2yi~ ^Ijil 4 j Oy£ b" jbwla (jb*j jl u^^jj o'i/ y&>*.» J^^bf- 

2y jbLi jbw d^j 4^0^ jj 


1. StanhilJ 




Cj'V j jJ j . i j 


^ T 


b 1 4^l O-^ l Jb*- j2 ^jb* C~Pj**» b C ^ ,.,* / >, i > - 4$^•A-JjT*j$ 

4»qI^^ laiejjj ji sjp- *j y*> j^l jj oULT aTjjIj jl£,l «>J 

.(\\\r i \m (' ^ »■»■.•>- 4j (Xu^ s ^ *AJb 

y 1 yJ l (\ - ^ ; ^j) ifbj JL- Aj JL* ^£X*p ojbb*^ p> 

b j wQ.^I ^j^b Jl>* .a^^JL^P b I »uS’^£* A^-ljp« b aljji lj 

c> paJs-i; ^ ^ j£-l ji Ij y L*j cSUajjj -Ul_jj 4 j ^jSj>> .C....al aJ^j C-jU -A>- ti£j 4j 

>l»ir ^150 4 j j^sIaP i}j\y ji Uy*-J ^_l L jLlj lj C-jIj cJU- *& •'JkJ 

J^-° ^ ~ r** oXjI jJ Jj^Lp Jj \y\ jl y ^L jjl *-^*>2^* **\}\ -*Jjj 

\ - X j \-\ b j**< J ^y t toji ^-Up <jd b *jiiy ■ ^ j) 

^•^S 'Ajljl CjLj 4l~oj j} J dd ^ ^'-® l 

Lw* . ^ «.**< 1 oI^Sb a! L**a 1 ^ 1 a i-Imj ^ y^ ** *** ^ 3b^ ^ \ * 

{^LuJi^jjJi jUxT! |KUaJ jj;J ^ c^u \ ^^ * JL* j! 



jl OiyAJ»1 .^> X&J ^uy iCJj’i -1^".W V ,J^s 

.C~»l sJjJ j5”jjLuSl FAO ^yljj 0*5) ya*u> OlJjjj ^jlibiUUJLu 


1. Jenson 



4">Xi« . Jjl J^ai 


\a 

t \ A A^ ^ ^ • jl (^-Uo ji Yb J^\S ) c-^l oib L r*\f\j ^Ip- jJ y JS' 45' xit o^Tjly 
^iyu^ -Ojj ^X* 4i—<1 JU- <>J ^ • (N A A V «' jU) (\AA*l-\AAV 

.xit o^t I ji ^xxS' *j ^bljil 

Ji jUt_5'Lj .A— > 0 j C—1 " C—La JJ 4_i ^pljj slfy^l ^Ui>JL p 

^jjl .t*.«"l aAi ^JJLpL *j> jjplj j oLTC -j ^A» t etS' Xij Ja-^-fcO t j XjIoL jj-g' c-jUwl J ^-^t^l 
ji ,y\ J\ jl ^ybiL" *■> jlj^ <s**i j* J 4JloAb cJU-j -cits' ji i ^JLp ^Iji! jj J^U jj y> 
4 Xj l^» jbi 4 j y~» Cjjtljl t_ta 45' jl atjS'L ^ISjl ijb» jl ySf 4j .C«*«l ajjj jtl ijy> (J^b- 

(\A“lA 4*^!x>.) xij _f c-iLji j jjj^j c _ s jNL _^:>tL» 45'Xob jtu j^Ijsl ^'Uj Jaii 

Nl ^Ijj t jJ *5 'Xjj^» jtiS ^Uj lj -bjj Oj-U jj jijj Oji L$jj,/*l (_jUx 

I ^li j\ jl ajUib bvi \ - \ fjS** j} c-jIj L yj l_)s! .(^ A A'P ^ j j) ACS' xij 

.C~ol etS'“'■ij L$ljJ i—"bn jUlS'-b>v" jU»jI (_jljj L$l+ijjb jl sjLixt j aXi 

A^jjA* t t ' jl (^lolJ a-ii ^Sta>l |»l>jl jl ajU^il 4^wj j j j L jt Ijil 
jb #XiSjJ y jHp ^ lj j juts' jl (.$1^; - ( N ^ ^ Y* ^ jlljl) '—“"I j j jUlX ^ ji 

ji S- ^Jj-il ji jUbj £-^L<?1 l^J y> I ji (^jS'jjj" j tj-« t^xS' iOji) 

j ^^f*“l * ^ t c... . .«.. * I ‘ \ ^Af t^xS'j ^ ji-» <: \ AAf C-—I #xi ijjT-w> ji & • 

c^yjULT U'cP *5*juts' jl U_J (^Uj^lfcP .(^ AAf ^ j^b^j 

(_> jj\ j> t c—"i r..*.r jj ^ i5j-t 

j n^tAi ,_^Uil j/ f jt’\jj jUtS k_JUI i$\ji I j jUt5 ^jt^l (uUll 4 \ \ *\A) -ttja .xit »ijj 

(\^V6) ' ^jUj ' jliX-« ia-«jj \jAi- jl JU* ■}J*j jj l[ a j&Lp ^ V Uxil, l 
j_j-U>- ji j>- Xi_x»- ^13 jl j ^wki^lSjl o ^Svtwf- jjjt j jl 45' ^‘U j ^ jljS' (jjl .c—nl axi ^ jljS' 
^li jl L 4»«jli» ji ji-i,^ ^l3jl i j^JUc- 45 i aX»tiL* 4C—1 eXi ^U«Jl _p- a j j (_jjl jj tj*JjiJ 


1. Mann 

2. Chandler 

3. Duvick 

4. Miller 

5. Kebede 

6. Schmidt 

7. Specht 

8. Williams 

9. Donald 

10. Sandfaer 

11. Haahr 




wjlj.ii-»»«B j j jj 


~iJ 


\ 9 


• CL—«ll 8 J Jl %A -liAS 1 ji>l?* J J j JJ j-Jj jj t—'Lfr J J 4^ jl JU- J Cm xl jJfcS" °/e\\ -tj J>>- 

C-.^'_j- j ^xij i _ 5 ^; t ( j - Jjj jU»j I J>»\>- 4j Jj_J^ ^Ljjl i _AL»-p jijIj'i jJjj 

^y>-^L<51 jjJtlj JJ j* .d-Mil aJ-Li j^jI (^Ijj oL_S""*djl -tJj" lSjz^ J &J_^; 

.Jjlo ■d-h* 0^1^ l^n * ■■S«.J J (>.'>' ^ jj^ 

Oji 1 ^ 1 * jVL; j£L_P L; JsLjjl jj Ij LfiT (^^X) ^AjJ 
‘(t^Af’j j' dd) Lr’jsjj Ar* *i jA (u^ A cA.) d-*^ ^ 

_ *3 jisC-J I 4 jiCJjb jLLb jOjJjJjjljLj j_^- Ij jji* 15*4 43 L*“ J 4jj j^jSLAmjIj^- 4jC1*j> jULb 

y\f jLi-j y^Myi ji ^L^-l £) jlL .j <j 3 iS^y. -^J y (Ostrinia nubilaUs) ^,1 jjlj 
i£ Xl—4 ^jj'Uuo 4 Juj>- jl (^ A 6 d C-*m<I j ' t£ jJljIS*) 4jli jO-i jj' jj ^'jjjb «jj J J ( J jlj jy L" 

Ol j-*J«J L V—Apl J>- J ^ (J^l jl • JjjA^jJ* J LSI!_/ <i>l-jl jjjj Ji 

c>l j?** .c-m*I 4JLm>! jj?L*> jljjJ jJ jj \J_^—1j >-0 3L® 4 3^j^Jl*_P ^5""4j ^^LjJ~3 3 j^Lo-P 1 jju £*."■ A I3 j 

4^««J jjlji £*t>- & jljl) CLmjIs-Xw'j CjLj|4j jj ^LT oL-ff Jm<JJ»- jl jj.J J OJ j J 

4*^ jT iS^ji *—■■‘*'1 a -t-i 4li-iS^J 3 i _A^ 4$^ Jjjl jmj4J J jj ^ 1 j 3 l* <jLJtj 4j‘liui Lis L*l 

l ** - ..jlfl . \ .*.) ^Ij *X^)Lb i j.. i-jL J I^JJ jisjIfiACj IjJ »X«i JJ ^J^*J 1^31 9 »- C »i *r d‘ JB w BJ I 45^ l* jl^Jblj 

jUL_T^ jI^j uJjj“ l^jl vL-pIj c~ z£ j^j i^Lf~v*j 71 ^ !■< (jijljil j*j j j^A^*^ 

ajl jo> , pj3jJI l—J^ 3 ^.la>B3 4j jdjj^o ^Lfc^-*j^jl-j . C ..,.*jI OiAmbi > 1 . m w 0 ^ ^jLjl^sl \j ^ 15L&_* 

■Xij (^L*4^Ly; f\ (_r^i di^* 9l ^i ^ * J j>- j (jj. I Lj . (\ Y* t jlljl) ^jl« Jjj oLdil 

jj jj jJ jj ^^5* *£ c—jil l5jJ 1-iJ j cjL j>I j>- jij Ijs! > * ..»»> 4 jiiL y~* I c —jis j« jj 
jSjljjl IjJ 4 C- I 3JJ>^b-b Jj^j^ ^ 't^ J .-B j ,» i h 1 - 4 S^l>-(jl jl . JjS^ (Ji-J3 Ij J_^* I'j I 

^_Aj-“ j ,}}jf j-j* Lr JjL oJ—■ jl*LT^AL*-^ j_AL-p 

jljlPO 4 »wj jj 4 ^"CJmjI oilj jlj L* jLc^I jj L?Wj ^LSjjJ^—J i_?lj Ij jljl 

(^Lfc4C»Jl3 L» 4$”"^jJ •‘^ J * 1 J-*lj^“ | > _s^>'Lj5l l^L^-^Jj L>lj JC-bJjjx ^A 

Lj 3 p jSjIjil jl^-*! 4 ^ M , ,j L 41^13 j _Al*p w ^dd' J^ dt^ ,i ^Lfcjj Ij jl [j jjJj 

ojj j>Ij^ olj ji j jd“ ^L^ic —j j j jjB-jUjI ^L^ijj jl ^jA-aL" 


1. Cavalieri 
3. manipulation 


2. Smith 



Jjt J-rfi 


A^CLm: 5 et*f 

a**L^- jl i^S^-u^uj jl ^Ai b , '» i-^ ^jJa-* jj jly lj «iy jj jj^l*> j-Jy j J-ij 

j-jj *-; b “ <>J (l 1 ) ' J^y ob jlji yjy *jy J j^y ^ l s*^ 

iCrfii «j yr 

j (_5l^Jj^]j_« il4_^*|JLJl il^al—i tl^lajl ;(^_p|jj sly" Ij 4**l>-) «LT 

•Ujflj./M 

jl . JJ> j^ ^l»«jl LS*^”"*■*•''W" ^ a ** 1 J ' 1 L> - 1 j^-L^ “k^y jjl C-f'lj j jL A~ai~Sj> 

C~*-v>- 4; ^ yy oL ~e ya>- Jj y jiaJ j j j_s*^y" j j jUa^as-LL* ^jl aS"” ybljP *La»- 
jI. rfT j l j.c-**l i : . . <l h >- d^j ji jy <—i'-x*- j (LAI) tiS^j ^k-* 4(_$*iy* 

•xJ y jlyp 4j 4j j 4**l>- jl oi-buj y^if- 4 ; jl—**1 y^ j ^y* x^*l**^ Cy*j jj a. t& 

ji*Lr (_5 jj ( \ a v6) y iy c.Ajj o * j j. j ^ly 4-**b** $jy oiy i^j 
(Gossypium spp) Ay a-CJ <1 j yl £-1 j>- ^jj aJu* y_jUT **■> <S' Y jJLJI.jJbb jlT 
y^j) j4*IUa* aTC-J <jjl yl jl jlfUL; J—ijjjAi 4j .jj*i JUj ii ^'is‘ j^" y 0 * 

. jjl j 4**l>- ^k-* j j o(aJL > *j 4j jU (^ypljj «iy 

-ALL—f iJtj.j j-j lj »iyJ-ij aS”"^q- j iIa* (^y jbLS""(j( 4 .—.»j jyy_ 

t f j j~j!j t \ ^ \ ^ 4^(j*^X) -o j j^y j siy^ c$jj 4-- 1 -" Jji jj 

cAij jJbI (^lj»-l .Jj i_y"-Lij yJkT a*— y A; y>~" ( 4 ^^ jrfJ J (\ ®i 6A 4 ^ A f V 

^jy Jjj j (RGR) u7«j AjIj C-# - j (NAR) jjrfiU- t_i .!>- y 4 (CGR) aLS^<j j*“ 

jl cAj A]jj_jl jlAiy"*Jjl »Lij ,«jjL: jybiy"Ax«l>- L j jbbLTy lj sjL 

.x5^y« c. y .j (\ - \ aJ jl**) ^.L-i aJ jl** ii^j 

W ( = W 0 exp (ut) (\-\) 

y.^j> y—^ ^ J-ijU j (t = 0) aJjI j jj W q 4 1 jl*j j j d£-i»- jjjW t a] jl** jjl j j 

y I j ! y iXiLj^* jl Jjl »L«>- 9 y y Jjl** aS^ (^ S ^ ^ RGR .C-^<I 

A \ - \ aJjI** .c.« * I j y?y 4iSli»- jjj jl -4>-lj y l$IJ^ ^ a jL (-5^ a ^" 


1. Thornley 
3. Blaekman 


2. W.L.Balls 
4. Watson 



^l 4 jb j jjj L-i w—j J 


\ A 


oLT*Jjl jjj 4j -c_jlj 4^Ju tc.—JRGR 4j ^LLS'*aLS ""ojj jLj ji dAi^ jLli 

• Si—*1 jLj J (adl 41iilS""j-ii Ojj) 

d£_l»" aiL jJ jj^bj 9 ^” -3^ (jl**<»laj- Jo—'j7 d £jij- aiL> C-f- j—i CGR 

d^JLsl oil* ^J”">-.... > ■ jj) 4 jjj d£j ji!L* -dij C-f-jLj jjj ji ^a-*> 4^-lj ji 

L ji*-Ij ji ^aLS" owl>. -G/j <| a CGR L»l cc-«»i CGR 4 jL!L« J j»- t(j jj ji oLS"” d^J ji 
c -£-jm c jlALS~ji dij Ojlij -^L*! c>b^ dij ujIa jJUl (^lj>-l j^o *ijli ojLil yj >j 

• jl5^4 j {jjALS"" ji CGR J 4j^j d^J ji jiiw dlj 

j ^ y. WOi j*"' y* ■> b l ^-"" ‘* * »iL jULf 

Jfl4i) viS^i ^Ja^* c.,-^.1 Ij LAI t(^FV) 0 j—■-< I j ■ X-iJLft I jj [>■ I jp *\>-1 j j ^ «xJ jj 

l .L^ jj t5 ^ 0 ^ ^ ° Ij ^ i>j j' a .jjS"”i_ij jaJ jj~°j ■“ 4j (dS"jj c...Ji.m si^j 

(_^ljl o a 5^/^di c~n<l ji LAI ^jT^» .si—«l jjpljj oLS~ d^L d£^j 

dS^-j ^ia—> c.,..~i jJ (LAR) dS^ ^k*« c~—J . ijli $yr3 ^y gj* j~“ <j?*j Qf j** j® 

I^^sj si-Pj— NAR .si —<A ol^”0^^ dS^j ^ jl gfc-Ll j tj^*L b d^-lj ^*> 

jjj jj dS^j jl* j J d^JL>- o jL» |» J> >_....>• jj *S^) C—.1 dS^ ^la—< -L>-lj jA (_jlj! 4 j st^ls^ o jL 

,c**>l LAI ji CGR ^-...^.kj j oL 

(Jjj j -^jj^ur" ir®^ ts^bj 9 b^d-iy j J-ij j-JbT (j,\j>' Ij jjJ ^L: 

iJxS'u* ^j^AJ ajL (_^ljj Ij ^bj 0^®b 0 ^®b^"j* 1 4“ c>L®ai I ji 

^jli jji J (d£”jj C— — ; jLAI) (jd_iij ji- ^L" ^1 j dS^jj .XijJu^ £jxSLfi 

{(RGR, NAR) dSLl^ aiL -o 0 •J-l cSjy^ Ji*AJ (jjljj eLS^ 

^—aLL I ,dj ' ' j—>«-* "^J jjlj I *Ja^- -V.T...A jIaLJ” ji iJ 

J jLfcLf ji dSLlal ail* jJ T jlf; 4^-^ ji Ij 0_^-T (jlj j^Lf cS^-iJ^Ji>j 

.sj* J 

kl-^xJ Ij ^-» L* »xj Jj ^ ^ J,| JP 4T 'XS'^e {_) LL jIp Ij 4l>o ^1 jJ* j J^J L I 

j Jjy* aLi eiL*< l l . — i J jl -Ul y ^ ijs^- j^L^j jLaJ j -Us i^< jl J 17 

Jjij Jll» jljiP<j 'by.j* d^_l»" aiL Ji ab^”jjjljljJ 4j olj^Ai»-| 4 JLa> 

c ■ X ^S' il>»«l oJ-i ^Jji I (_5La4>»aL?” jjj ji *di AlilS”" sl^iji j y j 



j y* j (\ \ » t jl j ' Jf\ i NAR L RGR) l^il ^"15 oJy jj ^'jUj ^-a aSjJ jj-o 

cSLadj*. oLS”" ^ L W--jjL Aj t—-Ipl ^aLS”^ jjJ^J jJ .O-llj AOlIj 

*r o^r^ ^y-x^j 1> - ^LfcLS^ O-xj jOoS' ' -- ) a' ;■ ^jeaLx (^IaAOj*- jl jl J OdS^^yX A^- (O-xj 

.JjljjAJH-iJ jJjli J <i 0-1 j jJllT Ji yj l»Ad>- ^J I ^jl»- 

^ i iXiiij ^ur jj j »iy ok a-i j jJIjT *>-jS"i 

<~-ilj>> jl jJ-Uu j J 4£d& ^y_l ( ^il jjU jj j dlsd>- j jj L5 j^" »jUI O ^y&O-jlj C-1 p Aj 4jt 

.0j J JjO^» ^"l 0-lj 

0-1 j <_gLyJlj I t£\jj dilp^Jsl jjj JI^jLpaj t jLj jl ^j*jIj o'>*4j oLS^d^l>- o jj 

ojj LSUijt^ - a j'-^' Oj-Lx d'liLx y dJL Aj oO-l J Jj I jJ (_gl* _A»IjIj CJJ J d—xl jk> 

■J^j J^-'> jj O-lj jJljl (jjL ^ixljtj jl j_7*j> i^LjjJ I y .C—xl ^ APj jx> J J LaJ ya>- uiixJL- 

Lx^yj" (_glotAjj Ij d^j Aj i_jO>»^ Ij djLxliL U j ‘^— 1 ^-P aLylf 

jl (jjljj jliJ i^'jL ^LjL-j 4*" J -LS^^y* sjO»xx jO Ij IajL-J ( yj o\—jio-» Lijjl y ji 

.oJljj^kJi; Jjli ^ 

CGR a£"L-0 ' j' • ■ C-—.J o-i* jloo*- ^aLS 1 " ajmL- ^Js-x ji RGR j ^kL- c-io»- d~P _j*x 
^ T t >'—^ *—a- LAI j oLS" - j jj ^ lj.M to-uj^ j jloi« ji5” lo»> *j ^y-^lj»- ^.■..L cjo»- j j 
yj *>\£ J5^ dS^j j aLT” jjj ^LkI^i 4-xa»-Ll jji' Ij^- o y*^ NAiR j RGR 
<lljl IjaUf-Llj jl LiyJ J Ojjloj jjJsLl jl 0-J y l [S' JL- ji . 0 jjjl .Oij-l^ 
LI dO£"JjO»w« Ij 0-1 j (^LjJlj I Aj ^9yy ^JbU> l _jkp ^yJ_ I jL^ CCj^^-L> I 4>- jS^I -01*i^y«j 

LS^^OO *^y *i c r^ ^ L* J ‘r l ^o'-« j r 

jLLT 0-1 j Oj^'j^ 4i i; --3 y jL: _j-VJ (^1 y (_jl9j-^Jl d—xl ^-jaIL JjjI jl ^y-L»' 

-(\®vAT ^ jjj'jil - j3j4") -LjjT ^jIjL jl ailidxl ^.Ijir^'jj 

C iyi^/y3 j]aj 0-1 j iLo j_jljb01^T4*]Ua-» li 1^.7,..„_ij y_ jj tp 7 ....x aO^x ^ jj A—-j j j 

jjTaj jO* 5^^yS*0->«-j L ^^Ja-x j C.LJIk> jj taO-l i„jO>- jlj-» Jlaiil j ol^7 -j *0jjjrr 1 

d....iC-1 Aj hyy (_£3jd>- Ij 'i'Ld^-l Oj_Jj j--i j ^jjl ,Ojjj-L 0-S^ L ^lojl jl jj/^-jlj ^^ia-x j ^loJl 
aO-x ^!>L»I (_j4^d^j dj j-i-J Aj -by y (^JjOj»- \j J Ox I jlS"" (^4>w<lj oljl ji O-lj ^LjJljl 


1. Egli 


2. Charles - Edwards 



j si-** i j£Uj> j jJj C-i-L-ic —j j 


T • 


oUtiUsI (jjJajj-» (i'yi jb i^bfi^b ij\y Ji •• A ~’b ty » LS*^f J' 

^LxJl caaf^y* li I ^yA>bir L j ^*Jb* a\S a*ij jj 4S"^^.taj j aj I y j* 4ji- U j o^lj^ 
ji jL«j jju--ij i sy~*y* sisc—j j! (jjuy oJil» jb ji ' j&ij . ^ • j*bb ■ j -i 

‘b^b) i y >J '_'»•-■*» y 4^jjb jljS d^J Ojji jJ U y~ C-P-bu ol*la3 jl j_5 J— 

(jju) jia*yi Jj>* <ji' jJ J bjlj ajT J ^ j*-b" J ui' (j^b jib -(^1V 

^bS" aa»U- # y*j ijy ji t5-V^* olfr^UsI j c>—. t j l xS'\j 

.a^j jljbi»-l jj L ^y\S'y~wjpi Ji jb*> b J 

'fy-j *—! JiU-j* J y _fijy>r >sr*\j jbL^ o ^bS' Jy.j? ls*^” 

'"-^--- c. ^t-ljj jLfebS" jy^y ja td^*laJl j J jL*m tcjb t^lajl — b... jj jbaL l a»«j 
.1' I jJ | J 2 C— *•! {£*** ^ la>- (jjl .aj y 1 ^ la>- t -04i^P ebf”4JC*l^- 4 j l>yy £^lSj ^ 
1 C~J jj j . <r> - j jjlji bl ta-^L a-L^ 

(jlAb-J” C-...J jj) Jjj^ *d£j t Jlia .-UiL J-0 J t_jl-Lfcl 4j by j! ^aJi oU"^l>-l 

jJ y J j^bT A(C*l>- yz***yi 1 jSbj^>- Ij dSvJ 'JLw yi AaJUsjs C. i mI j 

<kS , ^ f > I Oja; !j o Jj aj Jj-aA jj>bS^c j j ^]yyb ja 4a^ j jl Ji ^Ua^ j jy j abS^ 

jl ^ a • i a,,".,,,i aj 2 ^jjl 4AjLb»ibi« .jlS'^a <«JUaj> tajib <iili ^fcbS^***1^- <; Ij jl »~ wL^3 

4j ^iabj jl ^ C-rfl aaji ^yjL»aJj a^ ijj* ji oLf-^Ual (_jLp 4 j ^fcbS^ J j) j; jJ 

ob’^i’l jla^j 2 j^J b jljbJa^ .jjlaj j^bS* ^\y^ b j ^b*^abS^aJ,j 
.ajjjT^y* ^tl^bS" £*\j*r b j «b^JS "jj a-Lj tLyj j* 

jjleaaj aj i^\y t^lajl Ij - y> 7 - Aj )oyy 1 (j-ab C—-I <S_)&> jl 

^^*-0 j aa_i ob; I 4 j (j-ib ^1 Ul ta^li y bjl^nl ^^fcbS^ ^ Ijjfc- b J abS ^At yy 

oilaj 2j^J 4jc»ljk- b ^y ~bjl ^y»L*j jl O^nl 

Lj j CGR ,_j~j i^\y ^ bS" i^Uaj Ijj ^ ^ ^b jl eiLba-l .(\^A * t^jy) a-lb 

zyry jf x ??ii l * ^yy J^-b. jl .a— Jcr » Jn> \ Os- jl J\J yj ^y&y^Myi 

aTc- lyiU^ j.Lfj i J j>-Jjb-* (_jbaajj I jS l^j Aas^Jj abTa j aji j aS^I y* tc.i.b 

a yy Aj Ij baaj IjS ^jjl Aj J 7 yy ^jUli ^i l * j)l^j>l 4 ] b*^* (jjl J aja*l^j> (Jlbl (jb*j J jb jJ 


1 . W.G.Duncan 


2. Reductionism 




Jjl 


Jjj—« (j-’b ^ U£*^ l "-~‘^ jj^*-* t -Xi^y 4 Jy.Jy (J^-*-* ^ Xf* 

Li Ij 3 j£l»-P jljj Li C-J [£ jiij' OlabbJ J C - ^L^L^jl (Jjjlij (^lyl |^Lfc-Cj I 

CjLp^UpI j*r ^jk- 4 j J ^_jbk«w ^ 0««“^ y>\ J>^3 (jLx>4. 3 j*j <»_a _...i'J ^ia »* jl jLp 1 

4_f ig L fr " ..,-i jjJ y_y? ob -Lfci_^«j <j!jI ^jNLj £-_bsu» ^y .j ^ m .*«jjj^i 

^j_I jl j xiS* ki^jsL»j! ^yau* ji $_f?j* o'illjl** L \j ij>-j LS""jlS”" y f? 

.( \ ^ A > xi xalj^ (3"^^ jij 4wd5^o^Li^l jLUbJUJ c-jl-Ls iS^y oLc-tAUl 

L y J^lS^oLT j,j C~fcAl ^j XitA£»X« i£jj y *Xj* y jfi'y** 

.C—*1 aJci*"jlt^Lf4 jl*U- 

eLS^jl *a!Us-* £*k** (Jj L«J L aXX y & jb jLij (\ ^ A ^ )' yy^ ^ 

(_jXjj aXJU C .. mj > a I iX^-_f .C-ilj jlil^jl i^\ AS- yjy* fj Olji J C ■« m <j (^Lf" ^Ija^ 

XJl^J CjIa^i^«j" C—I ->y **bj ^LT ~ ■- j j j j ii. w 1 2> 

^ia** ^ j£Jl » p wu!^r 0 j**^j*j b j»P l^- Jl>- j^ ct*l ,*x £b C~**l j ^b ^ 0*^1 

j C—I si Jit-A*- »-^j >fry y C-^ a * ,< j u^bj °b ^"J 

jJj_j j-L jiX> Jjl jlfcJ Ji .}j+j C *■ . ' Ji l J 1 *_ ibiS^ji jJ ojjjLSLi 

sLS^ y^ fr £J^ 3U4 J *—*®£ j! j aLS^ ;^lwOl jj i £l*s> 

.j«i ojil.g:-^ 1 ' y xS' 

& jXjLc o(jlfc juj T^ (JtXc pj^ cSj : jJ j 

Jj *i»*j i_IT j-Li 0^jr~^ ^ a^p y ji 4jL?” ji (j^Ai jX 

‘" > J^ l <S a C-. wb^j (_gj L .^: ^ l }t\S jt jj _j Zy^^j* (j^bJ b - " 1 

Ol-Lfcl Li A>- j Jj Jj^ y\>\SxSy {S^y 'iT'U- j3 C-^Lf 0~lfe Li 4>- aLS* i£yj J-L; J«-i J Xitj 

^LfcAjbL J l ^ x£ i\£' jj-b 4j^-"J, Ji bl . jL-5u OLil y^- J jbj! 4j jjj L J ^g~ * ‘ 

y i r ■ Lj b iiip ^ j y3 y~i I t ■ Q~ ^ «I »<..|I L»-*^j . f- \yy 4 *jy*X^ alSbji jl 4 [£jX jf 


1, Amthor 


,(,^) Ju^b o Xtj Jrf b j<>jb j\f J O-lT l 1^ > * u Jj^AA * S&6d _ Y 

Ui b j ,b*ib Aiki^ iSjJy ^j*o* °jLi^ ^pi ^ ^ «^r^in -Y* 

•(•f) ^ J Jtf* j 5* <^!/f . 



^jlAjta Cj')/3 £ 1*2 j jjb C-i-liii. 


u 


La> 4_j! ^ -Ljj-J Lj "^ILj C—jlS" Li jjjj CjIJL-P A ,C« » A>iCj J - 

I aT^ il>- ecciL jAjj j j jl -0 L j_^Cj .C-—-J ,j,l — jjt' 

J (^*-p| JiO Aj) Aj '3 3j^L-P 4j jC ...j <_jb5" I j3 . Jjjld (_£jCj jr* cS^kA^ iS^ji Aj' J-* 

^Ulp (jljAP A; j-L (_JjJ j-ff Aj adjl^J .C—*1 aC*»J AP-^j 1 A^^-LbP ^jj^jWj ^‘ l a i'i* 1 IS"jJ-L (_r^ 

Cm,-' e-Li J) 1 .aS/ Aj Ifej^jllS”"j3 j-d (_A^ £{J aS”"' j^ a—~ ili C>l jpu y^y d*"*' Cj CaC" 

J ^ •J^—S"' A \ d CJL_i J 3 d£d> J ^ ClL ^5"" A ^ ^ tli^Jb J J_y! Aj CCS"" Aj jaj ji jIP Aj) 

.(\M6< f JJlf 

ajU cJ jj jljlP Aj eiLu j^y- lj ji 3^£l»-P cjjj A jlj&3 J (^AY)jijd^ - jJjL*- 
aS'|_^jCj (^-*i C-ili^^jjU »_y>- A; C^Jap- ail* y\ jl jj—^ ^^LoIp- 1 j ^ybLS”"A*^>1>- ti^j C^JAp- 
y J" L ; aS" |*-j Cj J Cij jJL^ pJbli* Aj A*p-I jj» j AC!jC 5"" Aj ^fclSu L .Cj'a3 £ i_Pj y> (C»<l» j^ic» 
*- 4 -i Jj-jj ^./c-S^L^^U j dSdAp- a^U cJjj - ji t^LfcXjTy ^43 j_jjj -uS'L 

■ j.-.. ,-'1 a Jj ij—f Lfcj j_> d^JLp- ail* ^>»j J jCj Aj 3 'j^ L n I a J.'..'..^ ^li’.T (_glfeCAj !^3 

3 aT^U j abL^”-V ij ^L^j d^L/* AJ-tij I j3 ijy j3 A>«_zj ji 

.C-«l J ^ 1 (j^) 

A_S^C—i o3^_j ^jU-Ma^xj" aci aLS^-A-J jj l 5 Jj jj-i-J CjUj-jiaC 

J-L jlJjij ^Jjj Aj i .Jjle-ii C—ij'j^ J J ^Ju-A- Lj^jAT' J 1 J J - 4 Ji 

wU-lj ji aLS^jl-bu" J aLS ^y ji O^Ap iljjJ tO^)Ap y y j-U ilCuj 4 jOj y [jjj A^la-J j} 

aLS~ ji jJj 3^^1-fcP ijp>j (j *^~^ J_^“* ^ UT 1 A*lUa» J 7 *is-^ 

l» J -blAIs*-li^ (_JjL» I JsLj j! Aj CjLljii^iJ (jj 1 j li —j i-Ua^-. Jj'aci 

(_s'j^l cSjJ Ai^j -C~*4 AC^b 3 jy !jjl ji (^J->-lj ^4^J J^LLfcP -tJjJ J»43 JJJ^ j3 

L -.. L p 1 3^, L _P A_^B- yb j3 j—Aj" aS^ L jISs-i Aj 03jj 3^^JLp (^i_)i»-l ijl^" d"^ CSj'^J 3^s-Lp 

3 ^^LkP A>wj ji J aijj oJU>o> C~$J»- j3 3 jSsifcP j5o3 Li J?Lj jl j3 

A_^ Jjaj u*-bj a Jjjl^j -Co ^ 3 J>S* ^ £- ^1 y-\ j AAJUa3> jLipl vi-P-Li ^jJ ' 

• CjL»j Cj_j4j 'jJ I jLlpl Oj j-rfS j3 J aC«JL>y jj (_£jlcp' 3^^Ju-P Ai ^Aju j3 


1. Copeland 
3. Kigel 


2. McDonald 
4. Galili 



*j> Jju - Jjl J.<gj 


^ O ylf U-J j~0 jljlPAj ' j jjJ is-a y \ ^ X ^ J 2 *5"" C—JljjJ ^ j^jL» 

jl ^i>*j Jajis aS" j(jji ._i:.,^gy j aJU-jj» jJ a ITvi£jL>- ajl* ( JS”'Aj Ajlj j 

a! L^ ,jJ ^jJ ,jj 1 -( \ V*\ ? j -Jljjj) C«*l a J~l> C—il j jj j(_jly ajU J5" 

jApia?<j a^Jj tc_J ajU (ji^ly j S 'j-a***^ ^ 45"* c,^ 1 ji lj 

<-^ J5 I Jj L; Ia Ujl »l—I 5> ^X-La^ o «w5*^v*Aj a -Uj T^3 JpJ ^^1~* -A. j ^ 4j 0 5> L* 

0.5j; C-ibjJ oJLI ot *py£ uj^l j £%?l jl J ^Ls- Jj lyl a^ 

jiy ^ ij J aS' Jj l ^ y (jr^t ^®AlsL (jjl jl •‘-1»*“1 0 JjU jl»*J_ I i \s' 0 jj ji (Jjju gj» J C—*1 

i k J~r-i £?-* *—-*l^y j^l^ 1 0^^ ^l' 5 <__rjlj*l Al-llny (ya^Li iSjjJ C**o L 

(_5y.*>,1 aI-jjIaI_J1 yj J) J JA5 Ajlji ^ I jj jju jlj>>J I (J^l^ JjjJ* ji 

. Jj 1»1j tJJlS^y» jlS"^lS jl £^>LajI L?J j aS* yi aj 

aT l 1— ! y I o Jj jlSJ jJii 4 Jjlo Jjj 1*51 J aL£” ijf*~ilj L?J J 4y~ti C>Uiav A>- y" I 

Oj-U t(jX i ^ojl- 4 JS^C-~J jj (^U-Cj_T y 

jlypAj j jj J ^\nS- lj CyS* jJ -C — ■) ^3 ^15 J' jj J jj li£j* jj>J J J-ij J3 J" Jkl ji 

i ( jS^jUu aj 4wCjaj^y» jLij aLJ”-jjj aT j£*ii (jL»jb aj t^jL «jj j 

jly ejU ^jkj i^ljj ^yLS"”A a»1>- jjjIIIjj jl ^ ^al..» jl Ij j^j 

JjIp L^J Ul tu-4*l ^yljj oLT j JJu£- jj ,3 -a>I vi^j |_y»Vr^”' u - , l^ -^jj" ojU 

L lf d^JL>- ejU ji j~ju jj^J J jl ja ^-^.-j ji jjtj l 'j ajlyj £\ aS* il^*l Jj - C .-. »i 
l-tj Cut3 t^-jljj JjIj aS"jjJ.1* y^- ^L»j ^S 4j y A*JUa> Ij ^Jl y ( jjJ 4ilj Jj\J\ 

A_S^C-jjI jJj jjjl tA^Ji jjjl L 4C-oj C.*ll JjU- yj ajU jA**»j ^1 y jX> <i£j jljJ ■^'^'' 

a^Ljo jc^j>-i _ j_^l jJj ^jjljljJ aS^ C-—. * ) j j I laa j ^J^iy aI - .j I J jj j ( jlypA 

. i_. -1 i £\a£- jlJ y i-Uj I y £i^j 3 c? Iji a>- y j y- j j a^J >i$L 
alS^Jj 3 jl Ij jJ'aj'o o'ilj-A»-« j«^jy aS”"aIi 1*1 yjl i_jllS""aJjjl^j ijAi 
j»j Ij J y J J J-ij ■»Jal< 4j Jj yj j jJjj oLaj^*- ^ y.1 ••AA3 jly Aa-jj ijy 

i yjlyl iS^y Ojlp^Ual y_\ .Ji*j J-^l y £j-^j j “^J L$jj OjL*^ y& >- J ,l a ..j > w > 


1. Beaven 
3. Hamblin 


2. migration coefficient 
4. partitioning 



(jlAila j jJ j j j 


.C-4 £ XJblj^- jl^3 a^U.T.gil Jjj' 0 (_£lAjlj jj j-b i j^LfcP wbJjj" (t■■■■''^-° 

e-bjlSC . Jjj JaI^»- j a'iS' i^l-bl (_J_)j <Jj I aIaj j j ^1 j J 6-bjlSCi jS^aJ 

Jj-b j-j X-A>I^>*J ^jha^s j2> jJj Xij ^j y j} 

b< 1 *-XA 1 cL»>w) b Lfc X»-> ^ !*>*Jl*m* J-b fcbw^J AS"* vb> T^yS Jt*^ 

ijjl j-j C-Jp ,X*i Xfcl^u 4 j|jI j4j Xij jj l^j^o J J-* 6 o^dJL cJl>o J-5 ^ * - w» J oU^I 

j^j; jJ J-asA* “b £j\s- y~a y (jjl a£*C*** l ,vI C -,... > J .Jjli 3J*TJ vl-s-L* 

t'*'j^llj_llj_5^ j ^ ii5"lj * \ csii^Jb j (_jl jj ijl j^^i) oli 7-j*> #>bi j.*•.’■'■ * 

jJJj j ij!-b 2jt-J A& y*>y ^1 ji olpt>Usl y ! jl j£j <ji^^ *(^ ^ 

olp^l (oU jy&y* CoXjl^J o-bip 4 j 4^ Oi' y— -4-* ^/L»i>-1 aS" 

aJIjI aLf j j^JLfcp (jt^' j- 5 (j*^ j- 5 

j! s-L_i jj-A-j e jl-bjl j i>i^jj j) iyr- y j p yj ^ j j) ki£j aS* ^’Uj 

A-lS””ijibjl_^5 jij jJ i—jbS^ jjl OAA Jaj Aj C—"1 l-XS'^jA At- y (_J!Cj'ilj-a>i-» 

Ajl^i—i^j^- jL) *a i—JUa* < j^j 1 AaIjI I y J i-U «y Jaj A> Ailj^j y UlL \ JUa^> y> I 

-bp^J yaS- J y)y lIaL *pyPr- ^ A^jyi2j\^Jt t JjT- i - --" 3 ^u7*+& ^SJL) y 1 

J-l y Aj\iy_ J J_j-ij aS” ^jlAAjjS 1 " ^Lj J ^ - \ J J-^7- J> e-i-1 C—J (^IaaJ jT (.Lj jJ j JL 

y aS" JaI j?b j-U I -b-b Ud 1 

.b*J*-L^> 4^Jb *£}j^JusS' wLJ ^y j} ij 


1. Rock 2. Quatrano 

j-^ri <sy-* jij (^b>j jjjjij \j ji j o^jh. aS“ iSj^*, * orthodox seed - r 

.(.^) C-.I <£j> y_\ j! yljj jULT 





\ b ♦ i A 

j bW ^ wWj 


jbXj 3 waT y *^)Uis*L> 

it jljJl ji ^jS^JL aj- (_jL^Jjli7 *5"] y>- ^laj 4j -Ljl ji 

Jaju ^y*r3 \£ £•_$*> J ajL J?UJ jl Hil jlij ii&j j jJ^-1 

Xusji f V - £ \ & - (o'il jjL J (C-oIjS”) jUj^T #il_jjl>- Ji 4j fjijdt (_jUaj jS' 
*j jju j j ft'.» 4j (Jjl 4lfcj ji 4S””lj ( ^ ^ <Jj.A>- _ji s-ti C—u»-» ^ ^ 4 j -1s_jJj^ aJjJ 
#J_Ji 4 j XX ., ^ CjL»- *£"[£jjX ji (JJC-ilijJ J jLJt 

.oN jjb oi!_jjl»- jlfcLf ji ?jjjj 'jHuL '* - jJ j j jL*_u5"^ (_$Lfc<^ x£\X> jZ)^ 
\ - ^ (Jj-^ ji tXZ C..1 jQS jL^XS" 4il_jjl»- 4j (_glfe4j £ JjJll 

ol^-jxjl jjJ-j jjx ^-jL k~J jtjj j jJSj y t j ML l y t J’ olj»u> <^ljb 

■ X jli J y r jlxiu Hi I c 41* ,j^» OHw tjf-jj J i y.J' Cj] '-> J ^‘ iS j""^l *■— 

j-u ji j-f-jj (jiLi j y.jHa_i i &>j tljiT) ^jj Ul_. 

.c~X ^bL> j Lj** .^i*; #jljjl*- 4j oL 5"ji 4 jLLo ljj| ,^1 .JtJjli 

^ Jj^: <j) 


1. caryopsls 




jlbli O^JajSLkP j jJu »j 


Y? 


JJ—L-I J ^0 ^riii li5vj £yJ <jJ_l J C—«l ! j' 5 -> '-r^j 

iy>-y> a 5">U ;J’i. jljlPb .Jjta jJ-b Jjl b bjl-bJ y ji jjl J c. ... ^ .. jT '^ju jj 

<s o i ji ijjri^ijj jij^ ^v-^i b-Jv^ l?®^" bsU-^j j *? 

<L_S* L j— 1 cjjUw» (_jl*<jli jljb <-< * ■ '> <| -bJ y ^ I j y>- j j 

(Jjjjl b | j£jjj' j (j&jj Cj»-Lu -C—*1 oj y+j iU«al t-bjli i^jIj j cj y^ (_$li-b-^l 

£j-b t Sy jjj IjjL; \ V 1 ? J ^ £— < C '. /^ ) Jjli jib bb“Lij C-^-L" l b«j LL« j J tSj " '■■ :! 

j^jj-j -Sjj-* J~aAj *-j 6 J-A-i Ji (j-i^ jlj* b^j-J Ij i Jj-blb 

.Jb'lo £ jljj 

(_£lb_«li (b_il,> j —* jjj) ojl-Cl ji *£ x . 'jT ^» -uJjJ cSjj-b \ -\ l)j-^ 

j' cAr-i l ^Jj-i ur^ J OjjO ^ Ojj f./ ^ j' '■'&*; £ jl 

£_J_il jLi-U_T jj-b jLSJ (\ ^ *\ ^ ijljl£»* j '* l# j"Ijj) j* j jj ^X • * * 

j-b j jj l *5"" b t(blj y jjj Lf^* 6 * jl ^~*^) l ~ : -’ #jl*bl 

Ubj_S” jl ^.<2*— ; J -b yS "J j-; J J"b -C-rfl C-» j JJ_I Jj j jL i_jLilw<l (i^j ^jS'jJL. Y * • 

jjj ^ LSjJ-i; ^J > .0115^ jJy ^\ » > - Y* * jl J*. ojj ^ lSjJ-^I 
y *S ~) jl \ _ \ (Jj“*^ j^ybp jj jULT j-b a jl jj\ ■£' ~- ■* liii^l iJ'.'.^j« ^ j?” ^ 

b?'^ (j*^ J 6 J* ^ (^r* t' -f * ) ajljjl I' J>bTj IjK(^Ijj (jij y. ji \ < jl 

Ij j j—< ajl-bJl Ja-j jl OjUj ^>~»j (_J _^bLj oLp-tAtl .Jb jJ&» jiS^ j jli 

.•b jj I Y*- \ Jj-4>- jl wbjl y 

a yy y^ *£b t C.■*I a yy 1C ■■■^' j-b jLw^-bS"ail^ilab jljiLS^<U-b5* 

C < >“ I tijy^- J^y-^r l O rfl AZJyS'\ j_> Ij ^jb— ■> ■ j kjl^i»l A?"(_jlaib 

tij^XjT ailjjl>. jULf" a 4j yS- yLyjj jjja (. jjs\^- i^j \£ Ji -(<v j ‘- tI1 J^i) 
jl (j>^ ojj_^51 j^-jbb L O-b-i 4j ^y~*j JjT O jS *^>1 y>- al^j j-b jljiPb 

1. Penning 2. de VrievS 

3. Briaty 

j jj*b* ^fL*s y o'bij ji Ci ■»! ft yA oi pericarp - Y 

•(•f) b—«l j b 



rv 


jX jX j J -’j- J-X 


OJ jjJ I jb y^- 4j s-b-® j ^j—®j-b I ,-bfc.i^j® J-£-iJ lj u»U*®j jX jj j jl JLA * 

j c. — ®I j5^ I t . ...i .-bloL-® jj I 4 bJj jy jl ^* j j 4b-® Li® Ij 4S**i.i—®l ^lobj® ^l^3jl-® ^|®L-i 

^ 4>- j-*® Jbx-LJ c«$j»- jjX ,jj l jj j jib® 4-3 ,-bT ^® i_A—*■ *j jX ij jj jl juojj ^ « jja*- 

Vja*—® ^-b-^- .-b I .^® jL*-® b jji-Jj ^.jbf- £b« l**jj5"" jl (^Jaj ji 45" -bL ^j® j£s j~j«J 

.Jjl.1 jl j3 (_Sjjl® sL 5" b jX JLaJl iiajj b ii£j jjj j jX C ■» .® d£j ji 
^X®- ilj® i4>wi jJ .Jjl-b! ij^j ^j-®'jXl Ij (jrr^“ ^ tSj ' 5 ^ 1 cJIj oti iSXjT -XLjjl 

C— “^Ijjj^I j ^ . " .® jl (_Sjjl® (_sl^bslj ji jji^j I jl 4_1>»j q ./) -bl® ;-bj®® (JjL® L->X»- 45""0 l jl JJ 

j X s Jb>J Ji-vOJ I CJL 45" 4^«i^® 2 kb-9 J jj 4 J> u O j J) J J ■ ->■'. 5" ib,-5”^®- ^ J~*® J-b I L j-b®- w -»—® b 
Lbi—»- - jj »_jlj 4-®X jl «JL® <—jX»- il j® .(c-j X- *1 <_}3b-®) ■^J'^i.j’ 0 ^^Xl tC — ®l J^L' <—>j®- b 

. JbjL ^j® JUibjl ^j--® j-b I Ci.o -® b 

_ ® 

4_r ^j-*®J-bil ^Jlibl (Jjl^JjX® 4X-®Jb C~®l jX*-» ^j-*®J-b'l OjjJ b ^jjX»- Xj® cJj>- 

■(\ ^A6 ( j jjj") .>j®® J.^.-j t-bloji jljl C-i®- - jjj till ^ jj® jj 

CJL /^Jaj Jj 4S^ 2 jib® tSUbjjl jl 4b-® J Jj I 4_l»b (j 

^-'jj .(t_i)l X- \ (j^Li) xi ly' C ^"> > ' J** - * >-i J J J J- 1 J J jl-5 j'jS L>J->1* 

JT J !bb®l J J j^-i bJL > ®® J^^* J fl^-® 4b-® ijb ji & A j ^’ i ® -b j I jl 4b-® J 

<—<i*“ 450 I JI JJ jlj® ! Jji^; I JjjT jl 4 _i>»J J-®^ jl -biJ L®®J jb .2 _j®®^y® j Jj J 

>b ' . r . 5 ^J® C-5J>- ®j--®jjj I j bi* - >-® b C—®^Ll j—® jl c-b^-® J^i-® 

Lj 4b_®jJ L 4T Jj-®(_y® J-*l®® lj i^jy. ijr^ SjljjL»“ ^j^*®J-bl Oj-^ J-b 

jlj® sJu^p .c—®l j jsh® j jj 4 J jj J®L® o<~>4r •(*—i X “ X 4js>U-l j-b jj 

■ bbAj^j® J-^-ij Lft 4*J Ij J-b Jjj /o ^ * jl (J-— 1 1-^ 4-bl4bi\j ^UqJ>1 - i> 4-3 Jj i^lfl J^>"J 

-bjlj jljj (jl-bJ>J JJ- iSjj All (^-Ajjl 4b-® J >i^J J kjlj “bj jj; jjs jl ^i®- jlj® 

alJ"4 j JLaj'l 4jajii olj j2 2 jib® (^la-bjl jl 4b -®2 .-Iblj^j® alj jX 4 b-® jj^ Ojj J A 

j) Lftj^il \ ,-UjIi ^y® y«S Ojlib" (_5-0jl J^il lj jX 4b-®j^ jjj jJs jl J «-bi jjlj lSj.il® 


1. Scutellum 
3. placenta-chalazal 
5. crease 


2. pedicel 
4. Thorne 
6. funiculus 





£*i?- - iji 4j^-U 

<j\ s-LpIi JjT 

lilj> oJLP-ll 

opi£»j 

Ot*r 

^Ij 4»^U (j-j <>Jadj j3 43 b j*j jju ijC jl l j^jt jlaii : (<-#M f- ^ jSs-1 

jl ^Lul .^liLiLij fj~*j JlITj ^J-jjT c*ib fci J»LjjI 6ab jLU ,_$! \j> sjuli j 

MW it&j 

J^x-l *> iju JUj <lL*ujju aTIj^ui J/6"jJb t_So j\ Ja*j yj> ^* 4*1 ^Jai a ' (<-J 

^j l «& ^I-^*jI ui ^ j^ ^LajiIjI jl 4**0 ■ c^« 43 b jI 1 0 1j < a w u 

\) JbjT < cu *?a jab aj^^* ^« a > *' * ^ JutS" I^J o j—■« L 4 j a jl* j Jb y* lj 

c**jjj ej^jja)PW 4 (J-jj^ ; «)M i{cJU jd)F i(<iJ)CT .JUta Jr^*~ 

jl .((^JjjT (^Lfc«u««>a) VB Iy j^^*) TB i(jJb j!lu>ji) SC i( j1x»>ij j» 

t>-^-L* _j jl ^LJl .Oja JU- ja jJb *-& jjJjt ,jijj - (t-j iWM i ojji 









J j- >• J - f J 3 J-a» 


w j Ij j—•» jj j ^iLjj Cij ji 

Jjj-> * ^ iS^>* OiLri^! c ^j'^ j *^y t M <S^j'' •( \ ^ A A ‘Ojy) 

il—«->* A; C—^AjjjT C~S*jp~ £j*+0 J 4-i^J J'-k ^ tJbld*Xi jJb 

yt 

.X^S" xS"y iXy^y i_j-i^- O I4JjL* Ja^jJ i\y *£ l s**^ 

lSjIj j X^y* lj l* ^1 4P »jjyJLj *? -Cjf \ ^ «J^/' 

j -»_ij uLj9j~a»- jj (j^-ljl-Ul 4j ojb jj^-j jjX ® jl-^l j yfy t jUz»-L< ji 
• iy A?ljl \ - \ (Jj 4»- ^ L*J ji ftj U" iu| t^\y jjX yj J 4ij ^yyP iJl^»j d^Li 4S*Jjb 

jj-ij xJy y.J* 9 jl 44il#-Ll Cm*_^ f4 \ - \ JjX** ji *£ ^1*41^5"" ^Uj <JLt»» ^.)\_j1£-4j 

jUi_j_I lj ft-Cj I J»j 4^) yy ^jj (^->jjT JUajl jjl_y> ^Lj jj j xiS”^ xJjj Aibjij 

j sxi 1 . Jlm- j|_y» Jliil 4j jLi jj-ij (jjl jj<*L»j J-ij . i jlX zyj (_jj jl* »b5"j ^ j7*J I 4 ( J ^^f 4 

<*r~* j* 3 J J -"j tsb^l ^^y. ^ ji ^^-o” j' -Jjb *x ~S j* —« ji \ ^y _)i <-jT 

j j jj oii^ ccJLa*- j j ^jy^y x^l-A* lA4jyf j j 4^" »LJ" (_$4 Aj ^Ia 4c>- 4 j 

j jJ-ij J-ij ^41 ji iS /- - ; ‘, C~**l jl l4JSJ^ jLU £y l*4j £ 4^jJ-ij jl ^\jup L Cjli jJ 

jl oiJ yJ vi^j 4; J*?—* ^y** (jL^j^. I J _^XtP *'-Jjj’ jJ jT jjift! 

.jjb iJ ,j jj j-*j cJU-j 


jJu jjjeJ 4 JL>’j4) 4m> 

J^>- jJ JS' T jjSaix-i JTjl JJ 4i*>^ jj ' “^y ^ J-V y> 

ob -oljs«- J. 5 k. * ; j j-ij j ®jt* jl Col^ CmoI 

y *J jl O^Ai- 4*01^"jj ( jj) ftj-* J o'il(^bft^j* ^jy 

flj jj|| ^1 y\^> -XjS'ly cjl Jb 1 jl jj j-i) ^4*il 01 ■ Im t iJ 

jJj .c—«l tSj- 5 ^ j iyy lsU^*^ jl jj^y* w * Ij i j^L-p t^ibaal *j^- 

til t-ua]^ (jii’i ^ji yj *£ijS jiy t5j*> tsUxiTy L" c->j -'jiy l ^* 

. JyT4 a Ijs»- jj 4^» (jJjJjL jU-l ftjji ^ Ij jjj y> £y jy.l jJ #4JjI£j 


1. leaf primordia 


.(^) oj^ jji^jiJLi *jL*T ^*£ ^i »jjj J y» :anthcsis -Y 






AjXU-f j jjj j 


4* o j j ' y\z I) }j+j a1>- j^T \ t#A~*J ^ l5J 3 4 ^ iV j* jl y*> 

^Uj" aT c-J ^ <y_\ j c-*»l qj* |> ; -^ “ *jji j iSjjjL ^>■ I ^_/> -(^ A * 
(jijjl aT|j jl ja jX> aTc - »'I II a1>-(.jIa jb-L 

aS^J l jl jJ-J A^»-j4jl 31 ^ jli" I j jl III aLvjj« C~iLjl 3 tf>~ jJ Aijli 

ij jbjb -C5" J^ljl A) a1 >-y j3 Oj-i \JjtiyJ> j_^! JJ _yJ J aU-^j« 

J j-»lj ! Aj j jj 4i^J jjj -(x - T (J^w') C ««»i Aj Ij aL>-^» A**> Ij jb 


(R2) 'jAJiS j'ijojji.j 

jju jA (M) ljI cJ a lg j (WC) jJb yT i(DW) jjj jjj .t-1 
*(y ^t) j1jl^»j» j jl (j^Uil. L^jjjijjj^i jfjy j : PM Jy** jJ j*i Jb jj 


1. Adams 
3. Fraser 


2, Rinne 





n 


jX yU J Xij. fjl J-*U 


<S" 2 jt'u-* II aL>- J* j I J (I a!>- ja) Xl ^ ^Ijjl ' j~*-\j *i*“ J* >i£j Ji 
jT j! Xu .(jX Xlj ■_/• t II <!>■ j*) C—p! C.jb Xjj J 2j^ ji£"l .X- j 3 Xij C-fr^ 

d^_L>- #jL* jiS*1x-) x*ijj aj <±£j jjljijb (jS’x-pj j* j 3 ^ xb,^ Xij C-pj-* 

Ij ki£-lX OjU £*>J j' iSj^l (t-f J^-i) , X , J 3 j(T-V' j£-i) ^XT.(III { jX 

.XJto^ jLij 

jX £ ^ J <■=—''I 3 kj \ t\p- jA Je> j 2 (j jjj pTjj s-jT pO V*'” xiil* 

k^ - * 1 j-k *-■folp' jlj~®x ■xkt.y 4 b^"* ** y. x 

Jja_^- a_, jjiL? j£i a> j (X-t b^) c->! pOk^ j 3 pS"A* • jl (jlj Jpw <Jjl Jp-I_p* J3 
fXT^Ijj .xliLf* cr*^”i^kjbjijb cs^V“j *1*-^ j 3 pOk^” j 3 p£"&6 * 

<_.T cJaip L ;C—<1 a xi \/(\\\f bxJbx,<t-f j5j-)o J ij(t-r j^-) 

■(t-6 b^-^if* j~**j l>AjjS" ^Vj J 3 t/’-V'J *K/* J 3 


jX ^y j 3 *£”Oji jl 3 J>“ j 3 T -f j 3 jL»^ 

i^L^k k J jjx t_>T , 3 -—j\xj oj-l^ «x 3 x!o _f jljj J15L-L1X. - ^ /ft j ~ ^ (_$U jj 

l^bi b ^ ^ V ) J -Xi^yX l5 3 kj J jj J*J ^J2 *i >-jA J j3 j-ij 

J (A ^ J r ^l— .J_il«3j_^ j jixS”( jU, 

j kj- iS^y. b (J^*"k^" -• \/fi ^ - • /i) Ir- ' 1 ji 3 ^* x* 

j4j k_jf *S*X I jj (jXj - i—' I C-jU ll..X (^l^JL-jli jl .Xlaj i- 4 J 3 L?^*i 

i^il C -i al P j3 XX-1 jjJ - 1 J 3 J^Lf* >y jX Xl j II Jji 3 Ji 

■ C—; .' U 1 ^d-Jl*- w-A-jjJ jl ^_rf*>-Li 



4j iXL^y 4 Lri'j*' j 3 (j-k j 3 f / Jy) kj- j-k v”'” L? 1 ^^ 

X - If* ^-Xkf^ \m- j* <> ki^j jb Ji jb (_yS"Xr»“ j j| Jjo J a. U iuj (XjIj -A>- 

j>-*j o^Ap' jJ-V oJ-i jjLi-t Oj: c5^ X —f j3 j 

jS\x^~ ^>ry^ yJ> jX tjiT . X.i,«j^y« «—J I jl^”l>A>- Aj 2j^ 

■^j^is* J*k 


1. lag phase 
3. Saab 


2. Westgate 
4. Obendorf 




LJ |UJI J I ^ JJJ 


jJL uXj y~>- ol J ol C.Vllc J I y*i* ij jj i^Ar- Jjj .X-f J&> 

± ) jl*_« l31jw1 Ij l$j y*t .Cwil <USb 'yii Af J j» Jail(B73xM017) c> : iF\ 
iyrj-t ^jlaoLJ j\ juS i—>T cALp tj\jj jL*_s tjljjnJl .JLilaJLJi 

.(^v)' j L/ &\ j\ jijj :PM 






ji-tjli lIi 4 )!j j jjj j 


Tf 



-V"J ( + ^ J* Lrt (“) Jr* jjj 


' ^XJi£ o I ilry J^b ji j (l£jj J^yj^ ySj*-ij jl Jj) ^ibyj J_?b y oT *—«hlfr Ol^Jc .T-6 

.(WW) J Lf ^l 3^ -{&&J Oji tly** JJ*ij ji iSjjjijtj^ jl Jju 

yl L o-iaL1m» iS ^jf lj j*^»- > jj^i j*^j j-*j j J-ij y^" yl 

j~J*j *J Asj-jJ V'ji 3 0JJ> J oiJbSw* l j~i a1>-j* jX jLi ijjx jUj 

Jet* *£ vjj J»j J>j y jW^" ^-y y MA») Oij j y\>\ •-^'y 

j^_j jJ iS '\-Cfclyj ^jj 4 j iwjLzS"^I jj aJjjl^j .C.ml "Xaj jJ— j 1 jl y* .jl 

yy- *i y jjJ (\^6 j j \^f j oy*-^) (j-_/-*"- i ^L> 

■ O .**I aJ-1 LS^jy 

jl y ji ,jj»i) owlsj- y>l»J L j aL5 ”iSij jJ'M y ^-* j " yy- -xij 

‘-^J O ..»*■? j3j -C-i j (^^5k]| 4jLl*& jl -.a ^ 

y^J -iy* *j!jI j 3 j y oLy yA*- aS" c—lli -Cfc!y«j yj_)5 j -kJOjy jlJU lj jj-L 


1. desiccation 



ra 


^ j fj j J-** 


j Jj y\yL 4-lj ' (jit-iil a3 yS" jl* j td£j j 3 ^jj j I ^^5" L aL£" ii£j L»J J 

ft 

a)L_» ^1 j Od* 3 ^ ^Ufcil ijfliiv i_(Jl^JL» j j3 -lij Jaal- aI*-^ Aj lj }y- gjy- j 3 JjJ j -Lij 

fc 

jb^%J (jjj j i .jly lr C->J Ij xtj ^+>; jbj*J 4 ^ >_ j* <J 

.JjloJuT Aj ^S"*OjLdXa (^Ifjltjlj a£*C«,» n' 41—;lj ^£jJ«ij C--J Aj 

l(L^-. Ji*) ^Njia tj'j'- 5 J j~~ liLfcAijT ^ ^3 JT 

^Ji^o) Jj Lli I a 3 £ a Ij J?” a j J 3 J d l^AS"" (_f* L*J aS* ^ Lfc Aj jS" \j 4—i Iaj j 3 C ~ »“1 

•■Xjti jLij ij>- ^Ipj-L ■> yt~* xij j j3 ji*L j OjIaJ t(oj 3 j 

^Ja_*u j3 jj-J -Uij C-P J-U aS"” C—“I 43^3 d>\—i<3 l}y-y ajdlli f' ^*-P J »Ip 

• C—I J^-i Aj (Jpljj jL&LT uJpI <j\y j 4j |3 jjjj ojj3 Jj ^ 3 y . ' - : - . 1 ji 


(I jAj jtlipLj ^ju 

^ jir“ cs^J^*" pt-**’ (js'^j J J j^' lSjJj^ J ®^>j* ^ 1 a 1>-y 

3jjj" J-tfi- 4 j£i Aj \jB>4j jTJl ^ a j~» J j-Aj (_jljjl*3i>-Lu ^Uj 

J-jJ (\ Wf) !&-> J --^ ^1^3^ l^T j\j£j j\ Ls^jjI j 3 J <3^ j\j l ^jy 

J ^ j^jLS^) L_J—*> (_gl J-I <~yj (jj.1 Jj — < 3 A j .-ijl 0 3^3 £~j>y ^y>- Aj Ij ^yi>y 

(j*'jj o^j-a>^ jl ^jL—i j (^AV o^-j5) ^) 

3 J3 J^i3 


iSj^” Aj J*j .(^f - C—^1 I aL*- f* jl a J~» _>*j aJj! Jj-I y u J a. - P Jj 

^■' ‘(tfi-W 6 jl -^3^i ^ (^ jjj) 

y - , i— ~ ,~ijiyi a-L-^j ij>- J Jji> ^,iS^lA»- Aj (jl-U»3>»J 

y *£") i y J-Aj aT (> yl*'JJjJjA jl *A«; J Aljlj ^y\y \ C-P y> Aj Ip aJ jJLu 

,J—J J Aj (JIaJ 3 I-W ‘(,_yi,Lfj y^Jzi • i ~* p J* \b 

* j jj '' (>^3 <3j-^ tXiJ 0 JdfcljLa d ajUl j3 ^"jli* gjK A^-/ 5 ! 


1. pollination 
3. Carlson 
5. Kiesselbach 


2. embryogenesis 
4. Lersten 



OV a j jia j j 


r? 


^ 7 *- ^ j>. 'Jr? ji £ l f~J. • J ^ a £'&L±- sal* jialjil aj {Jj* 

' Jli» jl _jLpaj) (^ja aJ>* y) ajla iyrJ i\y> £tj*“ ^Uj 0 J ja J^ 5 *" ja 

IT AS'yJ j~*u .(\^A*\ J * j jij4^a < HA6 < r OJ^ J r o'^jf M^AF J 

jT c..Ip aS* c—«l ^aj*t^- L* ojla aj^-j al*-^ ja jjtjljil ;I aJ>- jl -a*j 

__ > ^ 

c—»! yy-* y jd"H -JL*l oijTjyi Ifrj^ al-uJ j^a ja taU^ajJ^ aj 

i_A4ji« I aL *>y Ji ^Jj j~P ^- «—^ *&(jil 

*& ajj ^l*j y} j -Aj * 4 j I aJ>- ijlfiil aj jj j ajA*- ja t- “\ ja l y o j~« 

* 

j_S"" jl*j ^1 ja .ajj a-Li wtiji* 1 >aJ ja ^jJL*' r» ■■-J a.i_wj a_^“ ajl«iil Aj tj^P 




jit t^j ja jjb oLaj*fl> j Atjjj^a a^ j» j IaaJ atJjJ ja_^J«J .t-f J$Li 

± \ ji\ji jt*A s_3lj»l Ijj yt j flJLi <U3j? jiu ji \ jjj gj£iiy j^Jjl jujU .l)jp 

.(^AO j jl (j-tLoJl ,-LAa^ oLij 1 j 


1. Capitanio 
3. Brun 
5. Verkerke 


2. Guldan 
4. Dekhuijzen 



rv 


jij>J j .Lij_ (ji J~ai 


.jJj jlj* Qj* ^^7) ^ 4i ^*j ijjj *jL»l _) oy* j*l j witAp 

<-{\\hb l Ojji J jl^y"* \^*lV JjL* j '>4;) istr: b j' L sfri^-' y jl ^.j 

j V yyr M^At ‘Sjb a J ^iPj) Oji i(\ j F ‘ ^V * t 1 " 

jULTyu a -L^y SlUi^l sJk»j j_sUyJl ^1 .jjloayyyyi^yy_a j (} ^ M 

tiiSLL j (Jj-;) JLo jj ^'jj 


(II <U>ja) jJo <pcJ 4i>-jc 
usl JsjIjjj t SjL>- SiO g*syj 

V ^ V 

^_l Jj <J_jLj a!-W £Jj-i I ^U- J* J t^Jr^ ^ ;- d ~ lS^I ja J**i J-*-' j* 

^jJ I <l 4S" ZjM'jj* C-L* jL*j Li li£-i^- Oil* yjlyl OPJ oXi C-jtj aj8"" yf l*-^ jldA* ji jl«j 

y 

O.*! OjU -Li j ya»- 4l>- j* J^j> ji jJ jjj jJb ji ,j*ic J jl JA» ij^AJsl K^la>- 4jU-^>u oSL*- 

yjblTd&i^- jjj 4»>lj ji j _ r xJ j\a.i* tjJu ^^>- c-jL* yjiy I oJp 4j <T( \ ^ A 1 tjVijIj j <y I) 

yjjyi ^jzLj 4^-jjji aiy .(} ‘ojji j jidJy) 

»al* i^l j/ lj jAi ^Lly y 4 i>.jjJl alj<* yj lyi Ul iJjy< ^ i^-p-L Ij <U- j* Jy? ja 

4 lila jliail 4 S" jjluj 2 ?* j J -(N ^ T * 

Aj j^- i‘^..t.»- a jL* ■^Jy ij"^ ji 45^) I (_jl>4>jbLS^ xij jf- L j-L ^Uj x5 j 

-L*j P'J aLS^|^ J ) “' « <<u^*3 cJUs 4?^ j j j ^ y. cri'jr*' ^L. IjS^ t y*{ 

^ylxj-v* ji Jais j_yla>- iis *-y JjL> ji jjy J-lj C-P44lJI .aiL 4iilj Jpljjt (A* iy I lj 

C~P jut j~j£ y.y* j! C---1 j*L .3 _jj CjIj tC-^LL 4j’li jj LS J -'^’ ^ 

■ Cjy*JJiiy- jly '— J *-i ji 4^-LkJ ijLiJ ya-s-u* O'4; Xij 

tjy? jj jj*Li aiL* jl t,jy4^ ljo^ j; 0-^1 4^*—■ «** 1 a Jai .>1 j , - . m i _ . 

cj 4j y> ji j' *(\ \ 4 ' j A j.y ^- 4> ' y 11 <U- ja 


1. Bils 
3. Wardlaw 
5. Redd}' 

7. Jones 
9. Skene 


2. Howell 
4. Gao 
6. Daynard 
8. Carr 



U*ilj jJu j 


TA 


l j I tijLj ^"1 lj j jj jjj Aj (_gla^jjL j jl t^j jli j jj jjj 

‘py-J yj ^ J_yy jy>j J^A. ^ ^13 j l? 1^ JwA jA* <J^ tJ ^y J^jj J^A ^ 
liSA-.A* ^* jkJ ojL« ^la^- J-l* UJ j pjl-ti iy-j y* A*: ?7y iS^y, cSj^ 1 yl** 1 ! 2?* 

,c—“I ojl J y^jA ajy S^lAi aj 

ujI cAy»- (\-f Lr Y-T i^U-^* 1 ) II a !>-y iijb jj j-ii u! i_$ly>»* yjj*l 

_ ^ * ut 

JaL-Jj! jjj ^y>- 3 j-J i^ly*w» C^\jyi> yl^A ‘Py '^3'y JjA ^ Cw/l^jjJLu jjjJ Aj 

Oj-LJ ^jtjljsl A^wjji (_£ J~ju J jj xij jl a!U- y y I Ji JjJuu pl-UJ , jjjlj L j^Sui y 

j£ l-L>- jyJs jJU cj I (_jly>w« ^£5"" l-L»- .il.^l J jltu ^>u>- ^lij Ijjl A>yjj a jl-Ll 

jjJL-J- ^gia-1 y Ji (x - T (3^-i) Cj^jjij L A^jilio Ji Cjt>U- (_jly a 3L_* yl & Pjiy J*^i ^y - 

yjjsl ^y. UIjA yl^y -(Y-f j Y-T lsW^-* : A>) ^y JU-III aL>- y jl j> jj j 

jJL' I a£”" >r ■ i«l yl ^^jLj aJ L-* yl j jJU .yl^j ajljjl a.J(" S'yyJ ^«Ip 'i^-i C. .- 1 ! 

jP J ~ M . i CjLly- L jJj yJ j! al£A.5 y I .-Lili Aldtli jjj yj ji aXlS^ ,i^,‘ . “ O—»l 

.jJii (_jL^JLa3 


Jjj /-LP Lip Li 

(^Ia1»Ij L t(^laLS^. 'y ' 3j!, j. 0 ’V?r4 3^3° 3 ^ iS?^j aJ ^“3 JJ“4 

Ai»-Lv 3^y° ^ 3 33^T° ^ 3^ aJLsj ji AlvLtj aS*.^'.T mti AI^Ltj J ^ ^y jl 

j J>Jj j 3 t. r «.»^l aT yt^jlS *J ^^Ljj ft ^V^L*' ^ .C>^I ad-i 

.Jjjlj Pj^"J jIa£« Aj ytJKA IPjaJj Ul t{^ td^Jj J JJwL jJL J 

jl iS**Aifc^^a J^ 3iJ^ ^j jjiS"L j AL-e \ •A^'l j~b j li^j L-^5 ^j i^jbfcLiT 

^gl^a^La J"^ A^>w JiL»A>-La/ Ij Jj 1 ^o jj Al^j 1 

j Aj ^L<?l Ow? Aj .. . j (_jla jy-5 C-a^-L** 1 ijl^ 4 AI^-L* o^La> t*- ' 

L j c-«l cSjpL 4 ®LS”ii +»y o.Li ^1 y j_^-A ply l $\y Jl** j-J J I -Pyy 3*.j* 

jjj t-Jjp ^—a>ly- a^j^LjL^ Tijli :_j> jj jl 1^^' ^ L -^* ;: *' e P^ I*-^■ J ' jp Jl** t y A ' j‘l J 

JUs j~p ijl^* <^i L^jr* ^ _A 3 Pj'—! pl*“ »pL« ply jl Ij (_>lo-u^j (_$l^Jj^ly C.^l ji\5 
aS^C—I py- -Lij * ^ I a . ’ '.' (_5Ijj j-J yljljj 1 ,-Ltlj^a J x*>y a-Ll yj>lj ^jll pl^» 



JX jx J xi j - f J A J-“» 


.x*j^» -O y xx I y ji ^rfLxl i jX 4 j 

jl ajll_; (_$,>XXX> CiUllka .C-**>! ^pIj j jULS*jjX (_?1 j; {J .^,vJjl jj^"^“ 

(_jU4jjS" jl jX J csVjxilj j' <J y?<>y^ (J\j>' i£ jl^xl j* J ' ^C wjljjjl 

(j; y y yuS- jjLS^Lu a 5* C—»l ajb jLlj oUufl><J (_j> I jl XlaXjJ ^l^Jl L»»bj 

XLs (jJjl jl^y^ \ ^j" c /*^ 1 J 1 - c? 1 ^'* ^'•If(jil -Sjlj jX jl«. T> -Li A; C—I 

.c»rfl j^y^ljj ijLfcLS*^iS"I ji JLLxl 

iL^I ^ L" 1^5"jj jZ**yi jl |t . aT ...» jji> x 4jb Xij ^\y jLJ Jj y^ y^i 

j x? . ’ —* ij_>- (j—~iJj Ij Cii^ ^jl^JjlXj* J j£~ jl (Jilx*j 

jX>tj> jliil jX 4j yj> jljXS-Aj All 2 jxi y ftjj 2 JjJ3 j,J (^Ia^- jXl iljjJ I j Xx£"^ 

iXilp*)U?l jl ■ ii ~. i.i j ib j jlX>- ixL^j.* iX»v* JliXil i^XaS- xJ y iS^ji ^ {S ^-^'"". 1 

XX_J jLS c^»j *£ ^ULTjj> ■X. r J £j| j£ lx>- aS" xj^ y yy* (jjl (^ \ VT) jlly °Xl 
s jJ2 J j!& j2 ftLS" a5 ""ji XljT^^* X——j (jjl 1*1 tXiuj^* X«^jJ Y * jl ^y^> X OjX Aj 
y£ ^Ul .(^ ^ ^ ^ J ' xL jjLljil liji’j* jlji jXt _y T 

jl Ij jl jAj O lSj^L* j\ jJj d^l^Lk^l 

j j^-Jlj 5 ^ \ • j ^ I ^ ^VV i j ^ . j.;.,:. .» JLo (_5jx^^s ^1>J 

«-Li J LkjLi^- 1^ Ui' Ja^»p jj exi C..... X y^ j (\^^1 1^*-* j XjXXj I S ^ ^ ^ ^ < iyjpjs 

U*iAj L» jJji? jl is; Ijji .XjL^y« ■k. j *’** ^ y**-* .Xjli ,»^..^ jjj 

j\>^jl tXL^^j—ft Cjijx>v^ \j Ij yLu>yi py-j aS^V^jJS^L iUiA^^j 

Ij CO T jl ^y^allai- jljj>- j_yXlj (^llijbiL. jl (_5 jL_W .(\^^“\ t<jljl£*-* J X >^- J .') Lf* 
J^l>- CO^ iAx* CX" ji Ij jjl^’l Jjix J (^ ^YV tjljl^** J j^Lu) X> i^gA jLU jy Ji 

ly— Xj CO^ J^oji 66-V6 ^xij^ sjjljj (^ ^*\) jljl^.* j V 0 jjj .xxS^ 1x1 ^jJc J jl 
J&4«COy jX^wo tX-..V a5"jJ C--.m." liXsv j ^Xlf”(_jLis a» 1 ji 


1. Sadras 
3. Sambo 
5. Duffus 
7. Bort 


2. Conner 
4. Caley 
6. Eastmond 



il ji/i-w* AjiLfcP j jAi iXi-txiiX-j j 


f • 


t ^ ^VV ijljISL* J _J_*Lu) Xjti^j* Ij a J-J> Aj SjiUtf iljJ> J5"jl X*a ji f - \ 1 J! a ^ 

j Xij*»x Ij ji iy*y> ^.b (^ w •) oIjISLa j jit.(\^ax ^jjj'J j ' 

Cxi jf- J ^X»f ji A_ij?- ^X« j^ jX jjj jl X^ji X * _ V "\ AS”" . C l “i l* j i 

Jl^>w ji Ij L$l^ A>»J .JJ I L l aS*"C. -'1 ,jJ I A; AXjlj Ij (_£l> jll>-La l_ 5JIX*jli i J ■- AS^ C .-i^I 

L j jjji ^S""ji Ij (^j jJ j j?- t^xS" jjiaJ) X jS jl^S ^jjlS^|_jNlj ^ . ‘ . » . t . T ^ 

• Jj j-*’<y ^'j (°ji k kj*" J^*) “k^" 

AX>li j J i ^ jk^ W'I • 1 A. ‘ .. ‘ . 5 '* siliL*! ijjjjX jjl I (jl^il jl XjIjj^jaj jjX 

A^- ^Tl Sili ,jj_JfX JjX J a j_* Aj ,ji5LT ji aT X jli 1>X j jl j AX* I (_£l^X*** I jl J 

Aj oL-Tjt jjj_l jl iXj-li^* c-sl j & jl 8 yy (.jljislj |ji^J I ji l>x_ jjl 

A>-^l ijjXj OjJjX jj]! Jl^il _^5k.i Aj (JjiLo ji IfcX jjl lysUa .XXj^jX 

^1 ^ Ij OjJ jX jlj?* jjJ j—X IfjT jl ^ 5 *^ ilxJ 4idS iXij?-jj> j-ij ji AX* I (jUX-^l jl i_JilX*J 
ax* I x„* I ji tX j^^j* j L j*“ jX ij^y, j I aS”" 8 xi Ais^lxl ax* I x..<* I x V jx jl ■ * * * ^« 
•(^ ^Af toljl^x* j ijX j) X^j* p-fcljS Ij (jX^ OjJj-r 1 jl -Xiji V6 cj-aITj^j jjjljL^T 
cX (Vicia faba) jX u JLi jj jl aT^ loxi AixLi ax*T .xJ tt j-j jl 
J (J^Xj J (j*JI j) C - ^l (j^*lj _k-^" J (j“i jljlf*" I I AX»T JX*I i^i Aj Ja jj yt Lgj I X^a ji “VX* • 

jj J jXj jl X*9ji f • ( j r *l"_jiS'’ j J-j^T tlje £ i jixi jX J^y, oUui J ji .(^ A Aft i 6 j^JJjJi 

ax* I X-**I jl4>- ta j-1 lx»> ax* I .xJ x * jl .(\ \ \ x t Cx?y J ^ jI>-j j) xj^i^ Ij 

(j—jl . " I Ji I j —AJ J-jj jmJ (j jis ji Aaj-^S^ I tXjli l^Jli' cjl^- ^y y (ji^kl 8 ji 

<i^~*|j jliS" x » t * I if xS" (j- 1 ^ I ° ji’(\^AX ^ y^ J I-j j j>® j^j^) - 1 j**"^* *x i ax* I ( > gl>x.>*l 

.(^ ^AX t j ' .. - >- j ' ^iLl*) Xjli xJlt cJl>- ti^X jL-jI -X**l j 
AXili jX jXj j^fcj (_jl^ oX-i ^fclAX.T ^gl>X..i*l jl l^Aj jl-X>-! As^- jS" \ 

AX*I (_gLfcX*iil jl lS S ilx*? jl j-ij jjj^x t<ljy“ Cjtj "'*-! I^aJjS^^ lx ji aS"Aj tX'...tl 


1. Layzell 
3. Rainbird 
5. de Ruiter 
7. Boutin 
9. Chino 


2. La Rue 
4. Wolswinkel 
6. Rocha t 
8. Fukumorita 
10. Hayashi 





ji* j-J j -L-ij . pa J-oi 


I (_jI a- L t* 1 1 L (_jjIL* ^j! 4 j La LI 3 J! j>ia lS^j{ Iyi 4^_a>T l 5 ^-Vj*“I j'jy! ■ ^ y*\j* (jr* L 

lj 4.. < 1 Li 0>-L-' ^yaLalja J-L 4-C»ila jL^-La ji J ^y> 

Ojlj ij>- 3Li ijy> C-~-J j jljJL* 


cSj—“I 4 —ayj- (jLi-u*-! 4^-L Ifi!" j' ^L^ 1?^+*^jj j~~z J jy - L T l^ 1 ' cSy 

lj Jj j^JS"J t_ay>- (-S^k-Laa'I -kL jjJb J ft .* '. y o ft .-llila^ Jj j . u . iC jj J^^jj-UA (jljJij^‘aJja 
yia (_j!ayj»-3 oL-Ty C-^-La (_jl* j~~J> .-CjL-a 4XS^» ^Jbl j l$a I (_gl j (_£yiU aLT* ^ 3' 

l_a! tc.a! < iLy Li> jl £jl>- 4 jLa ^ i 3«aAa .JjloJja 4i“Lii ^yya-- 4a 

0^1 4 Y yLij ' ji \ 4 CJ 1JIS' j <J5Lf 4 \ Mf 4 4iSLL j jjSj-j jJii) ^L. ^SL j jj 

.4~..ai' a J-l <3^^J.P 7 ^ y* 4ji' 

C-jL ^al-it a^L> (Jyi*«-o ji j al^JljLj! ji L -J Xlj (_jly jj-L ^Lly 

3 !.Aijlj ajL (_glAeiL lM 3 1 i**^* 14 * jl L> <^!ay_>-j j'y> C-^-L ^lalja IfiT 4$* 

j! tfjlorf J 4^>T -Vi.**! 4l^sa 43j^L< i*■ ...C.Ig.a^a jJ ^VV) ijljl^*A J Qj. .y la tjlia 

oli! 4a L Jrf (_5lfc4J jj !y (jL’j_y T j (iSLl?!- ajL (^y’Sr^ y 

jl y> C->-L .(^ J ^jJjL,l C—*! aJ-i tS* 1 jt ji 1 .JJJjLij 

C—-J jlaJb 4; j ,y^f Ojl-t-A J jJ 4 ^-Jj ^ C—«! j&LU j-X> i2—'yT (_j!a 

J Cy.J-* j(ii^ 5 3' ^ J •>y* - 3a-ajJ L Jil-4^- 4(_g!o_ i ^s i -i jlja ^1 i^S'jj 

J Lj-» jjL (jJj_)^a jlaia ^>^3 (^IfjjUj ■iyt'iy piLJ (^jjL oLTia-uj7 

j j) «4iL C-jL 0_)J j~y Lal-iiL« (_gl^lJaip 3 ! (_$!41alj J alSsJjLjI -3.> 1 ^ J-ij Jyi» ji ^ 

<-!j~j 3 y r jlj^a L^'3*' ^C—l jT ^S3LU 4lL*a .(^ A^*\ 4 J ^ L>- <t \ \ \ \ 4 jljl5L*> 

jJj j^a ^.Ifi J^ri!^! j!“L 3 L i£ji L> oLS" Ja-ay a J_i ^a!j3j jj^i ^^' 3 *' ^ 

• Jjli r 1 3^L -^a-!j 


^ * . 

Ojt-S j!jJ J Lij-^ Cj ^" ji VtV Li' k 

\ I —Li2—* ! y ^ a 4 13^ J y*-*Aa L 4 VltTo) A ',i« — «<a t ml L j ! 4— ■ ■ l ia *^ t j i»! 1L a 


1. Zamski 
3. Thompson 
5. Wyss 


2. Schaffer 
4. Barlow 



sj£i iaC j jJ b j j 


C-ml sbi Dili jLij J b k -"^ J Cf Jj l “’ , Ln^ J ^ (jj J-K 

^U- jl_^> j Jijb jl jij y-Sf 4 jljlSbjs J <jb- • \ ^ \ ob^** J cri-j), 

wUly- JjU j j Ja->v* Jm ji <-S_y JJ J~X £yj> ji JsJ Ji l j-L JjJ* jl l 

‘C—! j JL) i_-5 'jJ i$jj j J k ; >«_» ol J\ jl 5 bf* ^*-*1 j jJ jrr" -^ji 

j_^ j> .(\ ^*\ cjljl^*> j jjL^-) ^ -^ ‘ " J-^ J '“ J bic , * J ^ J 11 

b^*“ Jj*^i J* Oljr* olJJ >j J^-* jl Jr f ’* J , ‘C —^ j Lf A>^L‘ ^yj>j b OjJ>- CjIJ l 

4 ^iJl*i>-! U! sjr’tj* olj c_J ol1 I b <c~i«t o~Li JLjljf ajIj* jl cSjb*^ J- 3 ^ 

.*bilf blili jjj !♦—JjjLjl (gjj LSj *b*Li Jl 4 J*b lSb? jjlS'L- t> y**l J ^ bwliu jj Ojl4^-jJ 

ap il_^» yj j y_f j 0 jj j ^ j'_r lS^ J 1 *’ j* JJ-b ^^—"l J^T 

Ij a-U k*j oXS^j j7 jjX; tjP J^ (_Jj^U dLST - J a »* jj oJ-i 

j aJli pialJ jX A«dfc A; J jX Jlij jt Lfc 5 - 5 J 

IS**" J^- ^lab (_5^ jX AlJl OjlX jX ^l>- 
a ^Xl«j ^ X*.T OjI^ Xtj Aj (j I >i-ij ( >i ^^ ^ Xk J viSo JJ J C-*l 

Aj'ilUi j A; jX>/ l.( 3 ^" aJ^J jX Ij (^ 5 **+* ^AX oLS^c-XjJ 

jijlP Aj Ij jX JLij aT wLft!L>J^ 4«-bb^ j^ Ij X-*»j^ oJ-i I^U^* 

,}y wUlj^hJ ujllT^jil Aj ^ i^jU J ^Jj+£j J& j^ ^^jJ -Uj Ijl ^*^>- 


j-u C_. - w> 


c ^ 

O Lij J-i—; _j-*—i J_^-b jJ flj—i 4 ^-Lj All'Ll; J yJjjjj' iye -JJ jl JJ-^; j t ,4 l.t* l (Jjjl 

^ jLU ji; J*i\J*1 jJ Ij S-ClJj^ui (gl^xjl*i ^Lair Jl SjJlt-u j jJ j-X) i^S'ji .J 


C-^-L-i C-jU C-f-_^—' C. ml CjIj j-1) J jJp jJ Li Jj Ij y*» j-b yjj j^j jl JLio 

jbi li^jj J L j Jjljil j-l> Jj JjJs jj j c— jiI ^jTI-UjI jj yf-jj j Ij-* \5I jc--<I 

J J *-**''—' -^Jj ^ jff-Jj jl-Uj> 

*bi<j ( j« jS^lj>- jlbA« 4 j ili^J J Jjj j~3 i Jlu*u J 41>-^J> Ji jjL^ C-»-J< b (j I JjblS^ jl Jj 4 J-L 

(_gUbj_J*^SvJi bb-'LlJ 4 ~ ,. l a l c- jJ jJ (giUAlo 4 jUw» olJ—iJ .(\ ^VV 4|jljl^»j! J (_gj jj_) 



ft 


j*'■' y* J - f J-"* 


Os^-1— (_ $lj—; jbl \f,J* tj-bi AT .. ^ k.j Ai*jlij I y\^» (jlij! tj&jj oXiS'jLSjj 

(\ ^VV) Y L >r ; 'j J ' s-*r ‘Ji^* jJ -(^1 J Jje) f*'j» b OiPJji, J a*JJ> 

OjUj .xS'yu y> y Jjl? ji> ^JuT”JU- ji jj-i> C*nLlj C-ijlp aS”"-G j^5* cA>»/ 

8-bu ( jhjlj5""b Aj jS”" jl ^yA» J (_jl^J jj» 4—< L$b. b 'jl J I w a l t> w» (_£ \tj^~ J ^l^Jbj jj C—S^Lv C—P ^»J 
j-«- ,Jj»-Ijj> l?^ 5 J J *—o>-L«i xs-y j j j j>-<>ijlj~jj •( ^ ^ ^ f td^Ju j ^y) ui«*ut 

y-^ aS""-L uj^ ^ -b*J .Xjo^ «i'j» b j* jj>- Ja My j-b J_ij » . la J jl (.Jj^o 

,-U-iL JaLjjl ji j-b (_jl y L y*>lji Ij 

jJ_«l j-f- sj^lL jJ Ij C—jI ^y i y’ il^ij I j-G >—-b"" y l$Jj j-»- Jji> ji y\ ^rj*^ 

A—ib j-bi y ajjj Jji> j.5 o-Li :>U»jI Ol j~j£ --LJ(O jjljljil d-L--jj j-b yS"y i£jj Ij 
jl^LPA; .-Lfc i jil * 1 Ojbi° (_Jjj»j aI^-jJ* C^j Ji j“L ^jS^. L -kj C~1p Aj Ij a-L-uj jJo i. ••S'y -blji y> 
Ij j-b j-bi y BjJJ J 8-bi A;b j-bi y BjJJ liJjJ bSjti * p '^ J* 1 cT'"*' 

^jil jj Ll*>»J jULT j J-b C—' jj^o-o .( \ \ \ V 4 j ljl^*A J ^ Ij y Jl) •XS'y al; 

yj a !^-y b J-L > ■ ^ y A^"ls»- jT jl J .L' .. ' .i x j ^1*15"" y~> j J -L jUbLS^ j j jj Ajli-o Ij } y- ^ yj 
jl j-b j-bi y 8jji Jji> O ^jlj3 y Ij C*>J -^IjJ^ J"b £J> l-U Ojb 

l_JLpI t-LJjb y> yi A f i.Sjj-b J Jjli i ^Liil sj £ jbj 4 j UaJ jS" 

jlj—^s j*-JJ Ij c?»-J Ij bjT ^S'y "*j\y y y\ ^vj j -Djb j-) i^yj ^b#jjj 

,c-j| 8-LJU obLi yy- b j«b y j Ajb 0^—' j^ °jj^ c^i^ 0 tL* aJ £ jii^ jj 


4i^ij;—;7 -b- 1 ' J W~t^J-r" ' •■ b' . ' — » ^LS* ij^jy jjA ^jbf- JJ^. 

l^jj^JjA ^1 ^fbJLj J^ljj jbLb* JJ^. 44*.tf■!?>■ ji .jjlo-bi CjL Jjb ji 

. Jb-iL Alib j-ij jaj j -bij jj a-bbS^ t , la’.T (_gl^.*jj I^jj^jjA jfJ_l aS'-L-jj^ ^laj A; .-4 -'.ft 

jLij j-ij y> ^>~\y Jj ^ 5 ji *-• ^b jJ j i jj** Jj*^j> jji 1 aj Ifjj^jjA s-b*^ 

ALJLj -L?- Ij 4-Lbj^; iy- jl-Lao J5l-b»- Aj «b-*jj j-b ji aS”" j I jl iwJ^I J JUbi^ 


1. Jenner 
3. de Souza 


2. Ratbjen 



,_jlAita 0*1 I j Jj jJu 0^- L .».> " * j 


ft 


j jJ j xij jj oJl>o - \ : jl jjj jLe- jUj j*j ji jj* jlii ^Jjil 

(_jLjj\j Jh<J j X* j - \“ t(_jla j~>~} y ^>»J - T 4 jO jl (J-J j j\ <SjS" ^L*^ - j WjO, 

j a_.J jl J_ij j j lS J j V (_5V>«iLo^uI i$\j> *j^"} -f 3 

oi£ij j L ^i_j->) jO JU- ji Aj ii£jOjJ j lSjj oljJI -& 

oj^)L .ijb iyrj jX j*-j jJ „p—i_r^ *J>* j-> lS^Ij j (jlfcAOJb^ .(> ^ ^’p 

j liS'lj j ^je.) c -*'' c *j'y is^jy. sjy j* j-k j* Ur'yjj* 

.■A.'.'TAju^-IJjjI Aj AjL j“ L - J oLj^- 4*JUi* l5^ jlS^Xjl J (\ ^ ^ ft Ijiljjl jS"" 


(III 4l>^oj ilSj ^ j-fiV »mi j — jt\) \Xuij jbb 

»-^Lj Syy*~ . ^ _,*^ jj oL^j 

j\j L aJCJki^LiJ j a-bi tJftj^Aj ii^2L>- aiU jiS'\j*- £jij jljtPAj ki^j j_^]j£jj 

Y * ^ j 

j j\_i Ja-“ jJ jL b 1 1. 0 . * -1 jjj_l .o—*I Ajb o*^ 1 y °jj j J a>U 

-l! j jl aI>- j* aj jlj^o -1 1 .1*1 a-xi aJIjI Oji iSjj 0^-3 ji j *) <j~s*S 

j (\^66 4 ^ t >*“j J -'0 (^•V'j ‘(N ^fY* J i/j-j 4 j jij 

jj_^—J i*j ajlil - bj j (j-^1) ^jr*"^ 

..‘T'-Uj jJ j Ja-*jj _j Cw« 1 a jJu o jl *L sXjuj *■ 4 s j* 'S'jr^ ^ b ^ y ,.«S" 4j 

.c^*l iSji j °bS ^xXj 0 ^ jLij aT! j~ ajS’^» jl y ailii**l 

C_JjU \j JsLjjI ji J JJ jl j aililrfl ijy> jS"\ S (3^^ ^ ^ jjS^L** j (_$ljwa>-L* 

•3 ^I 4 JI 1 * .X*-^Afl S Jij^ jl JLkj cJIIJi eLS^ C-ilj 

aJ-i l£^JL>- Cl^-ib^; J,li C-Jji>j jl-li* t jJu A^”jjb (jibj <1 »jLil a5^3 ^’•Xmij 

.jjjjM (^la^^j L^j*^c- Xpji a ?jjb [_y*bj aj ajLl! a5^1j y# ji ^*1^”L j c-utL 


1. extraseminal tissues 
3. Loomis 
5. AJdrich 
7. mass maturity 
9. Pieta-Filho 
U. full maturity 


2. Shaw 

4. relative maturity 
6. Anderson 
8. Ellis 

10. harvest maturity 


TO 


j jj j Jj ,j - jiji J^oi 


*-j-• iSjjly.jyj j> y'- 1 ^ y^^L* j 1 J^y 

^I^jUj ^l»«jl ^jSlu—j aJ?-j? jl ( J-i 3 ^JLc- oJy *yita*.r...j 

1-j (JLl* jlypAj jly j-J Ij co?*j Ij < yo ; *»j aJ?-j? j! yj Jais 

Ci'^b j 5 ” 1 £J t/V-J J ^.J^y.jj (/“Vj J* ^ 

C-il-iy jl (_ri (_ 5 ^»Ijij <o-i ***ly*- ^y° y f jlyy J i,j-; 

c.—''3y 3 j^JL*p jL»p oJy (_jly .3jloj 3jyj-»p y <Sy ^ dyj jjly yj 

y»-l y* iim # * 4 “' ^W^l o j£j 3 j i$ jI*-j tl y j (—< I jl <OjI j^~ jl dJly y *yd.«J ao-i 

sLS "y j3 oJy ^-4^ »y^- d^ oUL" ^yl.J*..; OjL»»- c—II3y j d^ jj ]yy ( yiu* j 
<£ ^-^yj <!*■y j' (3t* '^ u .jJy.j^ cS^dyTy jl y»iyj^ 54 ^d_*l j 
y*iy 3j^i*> oJy .oj^i^* y i»i* o^yy* oJy ij ^ jyi*p 

aJl»~ y j 3 jJ j>j-> a«?Ij« y yy la?- j yj^'lyr yyi-t>- *yoijta ao-iia- jlao?^ jl (_jjL—> 

W yj 'j^' >yj y. 1 ^ i 0 wx i' oy^j.y) ^yj ^ c/*V j 

<u»ij a y yy ia>- <y JG 3 / 3 I 4 . ,j~>' ly'i' .c--*’i» j-i a.^*y yiiw- <> (\ ^ s x) jij^y** j i 

jl «jU yy la*- £yjy'-j (j'y j ^yj ^ ^.3^y.y ^• x yj j' j-^ 

jT 1 — ??y~* *—> <y t»lj3_y 3'4‘- *M 1 Ij K^la3y j-L 4~*b ay yyij>- 

OJ^y^y L y^-* jjj 4-^lj ay yyiu*- Jj^la jl ^ij^lyjj 
(^y- U —j3 jjj—f j^k—*) l -~“' J -^** 4 C-jj-Isj L; jjjj i-*lj aji 

fysj cm ^^"j' *£ x Jtyy. oer (^ W ‘i^' j j 1 j ( c — 1 ^J^y.y* 

0 yj. -j 2jy ^>j 1 j y^_’ . ~ 1 jjjb Aj^i) ay yy ia?- j ^y_i?- a3i* yy io^- 

O l?»—^y ^1 Af-.OJiL Alil3 ly I j3/J C.«<<l3jJ ^yj^y?- U> j>.^*- J oLa-J^w J3 

l_«l cojji3 ( _y*—J ^yj aj ^5 j? 4 ?- jOj A-*lj ay yy la?- <y Jl y^ ^1 A; ^*ai 

y*I p ay, jlypAj j^y. j«i ailiuul dS^J a; j^->v* Ij l* 4y3jloj 3y-j 

dy< jjijj jj jyiu^j ^jUa^pi 3 ^jiy aj aoijiyj 41 -dj^ dy~i?- e3j y 

.cj y^dily-jly yjjo-° cdy.JL. a ~ 83 U yyio?- ( jaA ; i4ijT Lf Lpil(_5L*«i_jliyjlj3jjljd»ily-A»ljl 

[_5j3L* sly* (_jaijT L |_j3 j^j^ jj j a 1 ?-j? j 3 


1. Harrington 



jldJli A j&l+f J jJa 


ft 


j ' 1) jjL jl L jL C ciTj^- jJj c-*w 4j j ijlx 

4_f (\ ^ ^ t jl j15Uji 3 ^Lfc) Oji j 0 *< v\ : jljlSA* j ^*) t(> 'V VV - t j'jl^A 
ijNjj .-d*j (.j-^j^**-! 0*j~“ *j l ~^ J .J.^-> J -jA jl ^ £ jl j ' ^COy ^j*j> ji 

ru Lj t C-J jS' jl^S C L jl i jll: jjl£" L*< ,0 J 3 jl^ O^ji (J j^*j>L jl ^l*" J j? 

a1_>-j_>> ji jjj 4^"-Ujl (jjl .{\ ^V^ i jlj^*-fc j ^" l _j5) jLij Ij 

ul ^|(oXi |jj*-u (_£^pb> sL5" jl '^•iJJ^Jij^ 


d A,: U i_jlyi I -wlj^° J^- jl J C—»jN Ip Lt. .~| j jJ Jj JJ ^jS^-Uowj Ji J Jj C-J_jls>j j 'jr* 


1 • • b3 ^ — 1 45*" >-^b 2> (^ <? a 0 L*-; ^ ^ L<—^—> _) [j* I • !■’ ** I Ij j J 1^5"*s— £ * I ^ 3 ^ A-' ^ 1 2> j) 

i(^ \ £ ^ j Jj Lb O^j-i L^ oLf* jl JLjI ^ja3 Am j4j 

*i>*^ jaA< l* a£* xisL j3 (^ ^ V Y) j j ^ M Y) j Ijj^l 

jy I 45* O....N .11 L 4j L_* ' . A-^J ^ 5 ^' rL^ L> 1 Aj L ^r 1 -^ ^ 0 I < *^*i Ji ^ 5 **L_t^ j 

^jsjis",> JUo jl CA_^^y L^J 1 4j ^jaL 0^5**jl ^*X>- aI ^ 1 4S*^;L J J 

Ji2’J^ J\ji ^;L^ (^ ^AY*) V c r , ^yL ^ 


J ^lb4jjS^ t j^j j3 j_y_y^J hJ j <!>-j^> jA jAj Cyjj?j j'jr* 

j-L aS^ L ..US - ' J~ju y^ jH *— ‘A j^*- 0 LfcAjjS^ jl ^-< 3 »: Ji 
jl ^jiNli cJalfr *i^o jjijijj <LUy> Ji (N - > Jj-A>-) w— I J jr^Jj 

J 'f V 1 * ) -1a—-A^*- ji f 1 -7 J ” l A alfr O jlj ji ^ 66') i— j' 

Ajjf jij* J (\^V J ^1) c—I o_* rw )jlai« Oji Jj 

.AjIaImMa (^IaI^Lj j^jJul 

aU -ji v_jT jlji^ (i^j ^ ^AY 1 jljl^Ab j jjj.y) Jl* U^jS" jl ji 

.wlil-cib f'J “J j^pljj (_5lfc4jjS^ ji lil IC-J^I 9ijJ C«jIj ^l5j! ji JjJji jj 

ji i_j I ^ jS" V*AV IjY^T tjr^j (A ^ ^ \ ) o'jl£-^ j jiU Jlt« jl j^c-aj 


1. Eastin 
3. Lee 
5. Ohmura 
7. Matthews 


2. Hunter 
4. isolated 
6. Kolloffel 




TV 


J-b .W J J--J - f J J J-I^i 


jJ jSo j .oj j a4^ll* <P jy Jsj \ji> J j JU ji (jljJ j jij Jyj Fy j F^ j Cjj) 

• S ^ 3 T ^ J-^b J ' jd^) f C*i J“b J obr* J' 5 'j cfi^'j^" 


•(\^VY M 

( Jl^«uL^ / y ) o ji c(Jl^-uL ^ / v) b J Wc^" 4-1 I 

Cali t- —' d5>c j jj j aJU- j* J* (Jl£*"L ^ /i) J 

jjbl y cjL caT c~»-^j jl (Sy# l*» <-a I jIja® L <«j li* jj ca I J—abj SH-^a^l .(\ ^ ^V 
^a ca I c~*-f »j SjLajjs—1 *£jliJ ^SbUljji jj-L i.br*^^i < “ J M <jdbi^jd 


\— J_ I K& <S La> yj\ ,C*al <1 jS" ^y J j4j c .-fTy" ij Jj ^y jl y C —e -Xa j ^jl y%j (J^br* -P J“b 

li^j jjjjjjjj ^dj—j jj caT jlj-_» Ja-> jl flljl y ea-l ^jljTLS^jjUJ 

.c —*1 o^-Lili c-m*I yy b Cjt *-al U? 4 , 

^dj - " t >-'b^*^ b 0^ j-*-i *1 y*& j vi^j JjJJdjc* lJ^jJ Ijd 

^b* ji ca I c— l$jj aJ ^‘ ^^i ^l^Ljj' j* *yy 0 ^^ *i j“b t “ i i 

ja (\ S 4 ^ t—iw^”) ^' t>bs* tS lS''_/) OjUl* lSU^J J .lImxI aa-i aib C. ■ .. J 

J^J Ji *-a"^" 4l~Ayjj 4 j 4i , U}b*-l tj\y ajljj 

(i^jjjl^dj-j j 4i _>-ji jJwi t-jl j (3r Ji usdWjj^ ^y. --^b 4i^dJjljijj 

.C***! jU LSWdjS^”J (3^^ oLp^WsI 4j 


4^C—«il ^jI C .U- j C--0 jl Ij 2y d^j jj^y jj jl jj*b 

j j jS y_ jSj l>- (jl^ ^ I C—-J j^al* l 5 9 b^" lS"^J I ^»» : -** *; ^r* ^1 j! 4 ju j-L 

d^j j_^ljdj—* lM J _r* jl d»j ~-j_^ 5 J ij^J 4l—»<i jl jjj 4 j cal oUJj 

£-ilj ji j -df^_o jjJlJ JC_TLj* ^dj*' jl J 9 -*^ ory^ i^*b^" £ J Jsul j-i y*l jJ 

jlfcL_f jl j^aji_j j j (jiilj-il ia-^w* i—jjb j-“ I 4j-L i Jsj I y» j j C—'I j-b Cj ji»j 

jia jl cal ^_»- ii*pla j4j j aLS^(_ jIajI^-L» (Y-6 cs^bj 

-a J jl 4 ^-j j4-a ^jL*L5" t j*i_i j -Uli iZ~t'y* ^jLfcl^* L IdJ J a -Xa . o ' I 4 j 

4»-C_S^j lj— cr^bj j-b ji .C—*1 4i>-^ ^1 jl 4 jLIL» 4i^dJ_^jdjr* 


1. Hallauer 

3. Reneh 


2. Russel 
4. Grabe 



oVj j>L j TA 

i* ^ A -^L i“.^ w 4j ,la> IijJ-i ^Jbl^3 4j J C—*1 jl>^ i_J 0-5^^- lS^, 

(T-6 : ^j) J > 3 ^ , i j“ 

> ^ t # 
i_r A ^” lS^t! '^'j j "(J <> i “"*^- 5 >. j' (3^® -* Jiy® ts^V"J J' •**; "^i^ <j“^ ,J 

Xjloi ^jijIjS^lj i j£ifcP oLilj jlAA>t» jl f^-j) .XiL J-ij j 0 jj 

aJL»-^_« jl jji_j x xi ^jSlijjL L ^Lf!L jj oWj" jjl ^ (\\\ Y 1 3 j ' 

jjj jlj-* jJ lj LS^j^" L5^ j! ^' { J*^ Xij (^LAj^jIpXji j" ■ *;’ L»l .C—-I ajjj jJJj Xl id^j j_j) JJ_ jJ 

(X-f ^ T-T i>L§J>£3i : XTj Jli» l>I_/|) x>j ( jj> 0^-~j jij3 j jl a*j 01 
-X« . j j ii^j j ^] jj i a5 J j lU* L ^g«..Jg 4 j jX jxi j^jLj V Lx»-I 

jjj 0 jj j?* (_glfc^jLfclf jX li^-LX j jj (_gl$j jS*jy *J 4j ol.C—-l*4j /j' 

.xT^ JSLl^ L Ij 


lK£*^ 


xly xj I ji L^J *1*.^ ( _y e '3j o^iy l? W*~ “ i jj^y. s l5"x.j jl vi^j j j3jj_ jj ^S^Xw/j 

jjjL« j j^c- Ij j oL£" Cj jj_x jl j C-P-Ij j j I .rt .<^>w» elS'x j jl j Xb jLij Ij i ^\a& 

oxi jUx 1 oL~b^J L oly->- {l^j jLtj sij> j uI j~J Ij c-?*J ^Sj j ■>*5*oL»j Ij 

Jr-®i ,jrA ■Zsfis* 1 j'j* j' ^i) LS^'jj lS^-L) J-5 

SC-tj-* 1 J (^SjL- j-i-wfl <T” . XX Ji J ^ J^” J C~"l Xjj» jL-j ii^J jj 3 j-i (^j^X-* j 

.Xjlx jLj oIj^j»I j <j 

o^fTsi^j L oL5"tjX ii^j (_gljj ^jS^X-jj 

jjj 11; .x-wjjjX i£^j_jj3jj jJ 4 JU-4j jUjxt ^Lf 4 j«<« 1>- L j »LS”vi^j_ i$Jj 

lSJj Oi 1 ur^' ^ o'y^ b tZ-Sr-J ifrJ 

.C—wl jjjJ^JLo jL—j (j*^"il^j jj Ij j al£jjX 


jjx i ^L*j a ? t ;, .1 y L« j jjiLS ”*JAf U- vi^j L aLS”<i^j jjX ^ jj± jj ^jS"jxjj 

(_5l*ijjjiyLJI p Jjlla* ii^j jj)jj_ jJ ^jS^X-jij lol .XJtL jj aI>- y> jj 


1. Ashley 
3. agronomists 


2. Counee 

4. absolute physiological maturity 



j-*i Jb j J - i J - f j* J->“* 


J 5 J <yb "-> M ^-iL>- 0jj ui^»-l £| 0—J jL Jjj^> 

2 t' y^lo^- ^yj ^ \S*^ b" 1 ' 1 ^db J | y ** * jjL '“^'iJj^y js® («u^j j & * 

JijJj—* ^yry JJ^ udy~ j' e/b'j cSbl j^jl ojb <yljj jULTyO-j ji 

j-j 1 -Ljtjj^j—• *5"" J_jb ^yb—j £j3j Jj J \ j j2 Li 0»pli 0—1 j jjljj 

J?-** t >r*- J " •‘^^j-b^b £ i£jjj-_£,y» yb—j 0^*j jJ °oi tSjij^Ly ybj cSU-i^.- 4 -* 
ySb jj *yry oilj~*J *£ 2 jb eSj-S”^jb £y ^ jW J i ‘■^ijjJ_j>y* yL—j 

.xS"lj £jl^* 

^jj lyj txS" jz*> 0^’J ^ jX J Jj iSj^ °j^l ^L> 0>- 

“^y -(- u “j(jf* >y- *J ii£-L>- Ojj &ybj tf**i) “^y f*b* b 

L yij 151 tJ—j^« jjj yS”l.i^ *j (X-V J^-5) <-b^ w * >Ss>* t - J jy’ b jb ^b>- jjj 

■j*32 2 jjTjj t(x - f J^L) j jb 1 —y/ 0 jj t 5 jb""«jl^jl jl jLe» , —*lyb^ 

,xS^ J^-— jL— Ij 4- < N .' t , '> - jjj yb*!o>- 4 j j-L —j jbj 
i» jj_/> t^Uojb Jj jis jl «^U yS”IJb»- £jSj jbj jjjl jjl c-4>- ^.s-bo* (_jL$—jj 

yi j j (\^VA) Y Jy j ' jy~' ^jly ojU^-l 2jy jl Ojj b 

Li (_$jby*_4 t^jL I ojLr Ja-»iy» l; jL vi^i>- j jj j& I (\ \ S v) 

Ja>- aJjLo d^j 2jj \ ji (^1 y yj b<G yj ^jAiL .AJi j 41lil Jj ^yJLj (£\j\2*jj+j 

yj»w> 2jy~y J •X-ZS J* j y siliL»il ^b j+j J^L>“ j2 v . i ^s.m . > - e^L “^Jj 

_jL_s - Lj .(X-V 22 t^b^j 0 jj ^ 

Ja3- j2 2jj>~j> ikjli jjj l^j C.^>- jl ailiLal L lj j\S^ ^ ^ \ 

jl J_j o jL^y» jjj \ ji * (iz~£ji (^jL^ip) yjj yj Ij j^jd j^ jj^b - J -bob -^b 

jl .C—I a-uI X-V ji 01 jb b *£zy'ij* jL»jI jX> jjj j£ 1^** yj 

bj ^Lj ^-j j>\ l; iC~~j Jj> 2 yjj >i£j & 0—1 yj yjj <_yj i^lj'y 

.0—1 jL (_5 j£ 4j jaJ 4j jjj 

j j_j wt— 5 j j^>o» yoL (_jj_fc—yb ojVjLh l oiyy ij'^jj^ji jj yL—j 


1. Crookston 
3. iterative Regression 


2. Hill 

4. broken stick 



jWla JjSIwP j j Jb C-i-t-iC—< j 


£>• 

J r ^ (^ AT) ^ g.J J ' C-il*. ij*Ji jjT^^JJ^IIj^ 

j c~wl *£ji Ij j jj jjj £jij ijL*jj-^ilijjij^ J 

. jJi o jLiiufl i jli ji (_5 ^ 4JL»>»- ji ji & (_j Oji^j^j I j_£^i 

(j*- 5 '.* ^'-*3 j' ‘ u ! jj^-V'J jl ^ Jjjp ji J* jj 

»a_Jj ^U<Jl jbo JJ^S. ^ ji j^i •"■> j^j j^-^-* ^ My. jljijj 

jiT’l-u* ijj^ji(\^AT) J c-il* ji A 6 lS^o jjTc^ilj jj oj» oiiisj" i ji 



j! eili^jl j ojj ej\Ja\ jl ^j^JUxtj ( j»ju.T-V JiCi 

■Aj lj 1 jb_j*j JfCi A J sJLj ^j-ij (MVA) JjA j OjI*jI Ja *>y K~l>Jd jL ,at Jijj 

PM^ j jJb Ojj j& i.!*- (j**i jti u^Ju-tj ^ytSIj 0L.j PM^ .Cs*«1 eJLi 

.JLAi^ jLii Ij t*£jJjlj/jj j ^jlJ jt jijjTjj 


1. Hanft 

3. cubic polynomial equation 
5. splined regression 


2. Wych 
4. Donnely 



M 


; A* y J 


Jj-aIj cjj .A»a 4 jIjI j«i ^x^utj jl (jjy^j ijjljj 'A~*“l jAj jjj 

..ulil; jJj -Lij 1 y>»x* ^^jLj a»- ^ jjy<J a^ Jjli _^*l <i 

•Ja^jj - (_$3jA^" L A»iL jjj J jL AS"" lifsj JjJjrfjJ J L ^r.»'* iJ AjjJ" y J-JJ 

jjj Ax>.y L *j'*Ll ' J rur* jA ’■^•^ ojj 8 j'^l JAia j 

t/Lyj j' iS^-r** 0 ' a ^i I JX/jlJ_ a jj- jjj Aj jJo j-L-vj ^l£x& sjjj *i- j L& 

jjj* ji *Ai lSjLT lS^jj^j- 3 3yy c<UVw>-l jl ^ywj .A-iL^ ^ijj^y.j^ 

Qj* 1 CjI_^ yj L jl jA-1 #1 j-i-* jJ j t$j~? aJj*J CjA< ^Vj! 5 (jliojjj C. <1 p aj jJL »_jl jIjJL* 
•(T-ft J^i)-c-l 9 Jjj IfeAj jS”jl jjlji jj jl A*J jAj 4_J I jl AA* 

jLi j to—«l jj jUj ajT j jjj ii5LlaX jjj Jjjk jl >i^jjj)jijJ 

li-pL C..,K.J>j ^y \ ,C—J JjJj f 6 j^ t5 y J-^“’ jdyfc J 3 ijlj iS&jh^ xSAjyAj 
J 3^ i J £y V'T ^ a- 1 t/Vj jl y^>*y (^Lf^aai-Li ^1^ j?>xy 

. jlJwLi ijL* i 


9Afcl_JL» JjL 3 0) ^. ; « . * ^Luljj ^ J *jm j«L jj)jJ jJ jjr (Jjl^fl^-Li 

j 9 Jjj Aj sLS^y tSLri J ' * -L* jil .AJ j-f^ j-i; L «y oL>jj 

j Lfc Lf j I (_J I j> Aj j ^A" 1 •* J ^ 9 A-i jj . r .« (_J l^i./a*- Li <ji>w ji I J i 9 AJ j 

ajj I_^j t(Ljrf A^") jl _;3 jAj (—11 j|jJL« .a\j a>I j>- j !Ja ^1-^j ijy ls^I iyljj 

I jlAi* (oji Jli<< jljXpAj) \j,*jjZ~^j a ja l«l t jjj I (_y* ^“ly jjl Ji js* <j^A--»j jl ^.y 

t . fi 

AiL«a j_j| j (\^f \ i jljl^tt—ft j jiil*) axJ*^ 'ilLx>*l j ^iijl y jAj 

^^►■Li jtjXft *j jjj cjT jl-ii< jl salxz-*'l .AiS”^ jyjj CJijA>b« L lj ^^>-1-1 ^1 ^I jl5" 
l 5y 3 Alila (_j jS Ajj*J jl4 j jLi aS^Ij>- tc-m j_^jj Cj ajA»«-* L LaaIjS” y Lj ja 

.ayy iLful j*L i_jl j!jX« i j = ^J c~f>- jJ «jjj ax^ 
(^y yy-J J xS^jj) “M"tSy, uLjja»- jl *aUx-l C-f>- jJ 

-U™jI^_> j-Ll A>- .C—«l O^ J^-* 1 j_j^A~rfj jl jljXPAj 

j -Ljjla (_syXLj *ilj-»jv» sis' jjJx jj olyj~aa«- tajla *j|a jAjl< l J^ly> *j 



I 4j IJ O'iij£JL«P j jJb j 


Dr 

^1I j> ^ jr** cSW"< a ^'^“' ^ y** J J - J6 - J u^ jJj oL«j^> jl y-!Lj lj j j Ja-**-* ol J>\ 

•(\ ^AX tjljl£—* 3 ' i^'J*) ^ -Sr-'J 

^C jli-UU aS" J JAJ O-jlj jl-AjLij CO^ yjj jl lj oJ-i |>b»jl OLljd>fcl .' L yA 

3 yj j^j) '■t-sIj. <y*lS" < " 2 jj *; jy jl j jj-jj £iS\jj j_*J 1) si j*j> t jj-ij jl sJLl c-ilj jli 

JJ-H J* LJ- 2 *" yl <yl J ^ ^jj j' (^r*" ' fc -(\ tjljlSL^ 

(jLLjl ^iL«j i jjj jJ i _gS^A....ij .Jju sJJsLL* C-bjy fljJL Jjj aS" 

Ljjiji jlij ki^j jj Si ja** jjX> j ^IasjI -^3jy Jjj c . ■» .« aj jjj a£* wolj^y* 

iJUjIj jj)l^i^p ji sXi jjj aS"" o .itt'l U j^j*j Jjj Aj yy jl jL^j 

j_Ju L 4-»jli» ji jjJu jzju ijjjljjL; .c~*jI o-LiJ ijj ^IS"jy 5 ^ ^ I tiSvjj aS”" 

(\^VA) Jy j 0 y-*l ajIjI Ij ^-^yj j' i>_r4-! ^jjiy *i&j 

jl £ JJjyjiaj j.j d^j jjJ y jJ j^"-L«oj jlyc- A lj jy ij^J C - <»0 jl a^- j£" I y 

.Xisl C~»*0 ^jLL» Aj 

L ^ Lqj aS"" >jji3 I ^ ^Lip'l L yut L^* a^» 1^- ^jlix# 

i“£-l—< J a1^-^ Aj jJ“*j (yL»j 0“* , yj ^L*l tA.iitL eJLi ijj 

a 1»>ji jjj jjj v1jIp^A 1?I t^jj #<xi ^l^'-'l jt ^3^y° 3^ *^*l_y" 

jjj —j *J —•fiji X "X £C - .t* 1 ^'^ijl" j ^jj *\ Jajl t-Uiilj ^S'j.....jj 

Ij j (->Jijj j —j %6 * jl ,y-»j) j —j /jjj ia^-l_> -Aj- ^U- jj 3^>ji V * j -^■Jy Jjj L5^y" 

J yjj-^j) (X-V J-£-i) jly **-ij (jjl^j iijr*“lj d*~s Jj NL^j»-l j «Jy ijj / j—J 
jl Ry a !^-y Ji aS^ jS"* ^yj J Ji iy-jA I^lfj" jii." £^-^17 .(x ^ A \ £ 

s-A...JJ L-$^P A ^g l - js | 43L* iS 3 j > i ? £_3 ^Ap - l ^-A...j j pJ y*) I" 1 y- -A-ij (3^1 y" 

ii5^j aj LjitAp -w? j- \fr) J^.lS' L5 S'a^j Aij-y jj j (\ ^VV j T jp ‘Jj I ^ ji 

*R V d*-y jj yj lS^j y (^U^iUjT ^Juu^ jj .^y yy 4-Cji^; ©wUi 0^1^ j) ( -Cj I 

j Jj (J JJ 4jijJ j 0 «AJLj ^ jj j^]p 4 j jJ*^J -W > J-5 ^6 - 6 % 

jj I (jiia^ l -^J J jly.y 5 l _ s ^-U-'j jl ^J-3 ^OJI C-iliy ^1^*1 aT c—jl £iS^A;l j-Laj I j^1 jj jj 


1. Housley 
3. Coviness 


2. Fehr 



jjj J-J J -i-ij- fji 


or 


obyc (^w) yi Ja-«y & R v -xi j A^yy i ^S' OjIjJ i ^5vL#> j> J;l5 

ki^a^jS^ X >“ j jl yLib ^p-Ll jl y* *J J Crx*"’ y>-lj Aj a jjy»| (0 *jI aJLi 

")ljA JW AjU>l>- kL^J jO (kiSb j S) R V ~^‘J a1>- J* •*"■' ^ #-ki ^Slj 5* vi^Kj 

A*al_^- (jl»L5 "”jT-Lj \a j I jl _yly (_£Ia 1?-y L J Ry Juij a 1>-y" £jiij Ojj<^ Aj 

l" jOj Cyjisj a£" ybj -*’■<) ■^~£b j> i /''V''j -(> ^VV ‘j_rbJ^ J yi) 1 -^ j .^ Aj " 

*5”ilzil (jlij! ki^j ^y^wLiKj j' cri -)->-> t? M jj (-^bib c >^ J. fj^NF * 

■{\ ^A \ tob^-* j j&) ij'i jSc~j tb*^ -k j .b ,i ^ yj <Jb 

Aj^f) o-L* (^j~3 aL*j AjN jy^Js l> O ji j-b ji ki^j yi ^SbA-w.’ Oj J 

' f C L oliy>j .(^\-\\ tj&b j ij, Lo) J' j-Aj C~&»- - y <jli A*a-U ji (eL*a 
i^yx^ys jl j* c-5"y- jlala Ajuij aL»i aj^ b^-**-* aS""-aj&j^* <l)t-*j ojj olj—j jl-ij’Llj 

4_y(_gjj_^-j l j j j£^» b^-** 4 j aUrf ajM ,(\ ^^ ^ jb^ 4 *- 6 j y>b) c.tkil j jj b^"b aj 

, 'b ■* lj ■ * " b“®"^v^ 9 [_j—^ ^ybaL-ii ^I ajLkk a-Li b 4 *^^^ aL-^ Aj^I &£ U^L-i 

aj_M ^y"b^’ ^b (^ ^ ^ ^) jb^*-® i yjL® .c~k</l yj!_y j aL^ aj N jS b^i 

jjj _y 1-A>*- a 5*wkAIflby j s^y*kAj a-Lk* k^Aj ^aj ( ^ ^ V ^ ) _)L!i J ^ ^b 3 ^ ^-,4, ' 

j’ i »^ ^b < > » a aS"|_ j!a<jli jly ki^j) kiyl^» jU I oLu< Aj'ii b^~ r S' J"^ 

L C-3 [j j I o *Ap li ^ j*-j~> jXi\ [J l^a> I ^ ^j ijXi ® *Ap 15 Ip I 4j ijb oUw y^bLy ki>J 

»k~.a-» - _ a>J^oj cjL 


^ I jl b b^J aS”” OjJ j>ii ^ aXjj AjI ^a» C^jp 4X j J ^b ^ a3 ^') ^ l5 '^ - 

b-^b A-J Laj^ 41 Js-^ - “ J*bj ki^jjb^jyj i yb_n»j jl j^yktf^-Li y> (-C5"b* l-Asj- 

^ j^ijJj I a£" j-JU j 2 • 2 b^“ r ^I -Lol>- jlpT L j a JLi a-l*Llk^ b^ 

t" J ^ ^kJ Jjj I j-ti -Aa la*- < ^a^.a Aj l!a l . J jl Jj J j9*- J (_£ Jaai- C—al i \^^' tA* l % j I 

jb j y I j3 J ‘XS’jj* x£'j> r ij I o JJ 15 k.'. — »i« Aj Aj b ki^b 31 l 5 J j** 1 ■^- <1 y ^ J -Aj I ^ Lj aT 

eL- AjN j <_£Jaai- <b JkUiLjj (\ ^ ) jb^ 4 -® _j yib .'—■ i^b JjsljAxI l 5jb 

iJj— la -L»^ajJ V6 A_S^jb ^3>- ynj a!>- y» J Aljla jaj ^y^-A^a OljlA j 


1. placental - chalazal 
3. abgerminal 


2. milk line 



J J-Si'* * 1 j j jj XXXl 


ij 


6 T 


^ J L_jy»_j> (ijli j'j-3 jX-; aX^Ls *i^OjJ l_5 Ja»>- j C—»l X>Lj»- jX I (jljb 

X_^j.i A & 4_S' Jjjj*_i ^ jlj_S" (^ AAf ) Ojr— ■“'I l ^Sj J ' 'j^ I ji I .C—j eljj i±£jjj}jjjJ 

Ja-J^- .-I n>j jJ _i ^jjlwo 4 Jaj1j 4i (_J j*.it ,ii>- 4$* .5 jj 4IsL jX jjj ji5"lx>- 

jjX_i ji j j] jj j^J gjS'U. *i j jl |_JjJj_ji J aXfclXs ^Jjlj L>lfl #Lj*j 4jN J (_5 j*!m 

• Xjil^ OjS 

^xS"A jjx j jl^LS "jj JjU cJLpj-^- \ x t(^ ^AT) £>j j cxiL* : 

jjj-« jTj -iuM y Ij jjJjj jj ,^£x*“j ^ Ja«j j* Cpv*» ejl^j 

jUj j jj j£\-\>- X^jj A 6 jl 1 ^ Jj I jj -Xo jaj y'j'j* J*^d t *^ * . * ■ jjj i_gl j . ’ . > X« J jj I y iS'ly 
4»-j_j L j jX Ojj ji5""lx>- 4 j c . ; — j x^jjjJjj jj (_y5"x*“j jl j^l^ 

Ij ly^ry ^y j J jy ^&j oxi > *Wj W^T ijyy £j js^T ^ 

.C.... M ^ jX y~*? y, j ji a (_jl4Jlx^jj jlji xiKj 
jlji jj Ij-jjp- o j^-i Ij ji; j jj ji£'\j&- uij jfi" ^ jlj£” (^ A VV) jljl£~«P j xLslw 

jl j* j} jSJ j j\y e j^Ul» iS' xjaL ji (\ A A ^j c.. ^>1 .c—*>1 4i^lj 4iaj Ij ^jl4jlj5jj 

<j>js>- j£ I ji y~» li^jj j^li c- o jl 4 S”xisjj"4 > i. 7 i j jlI jjjj U j I 

Ij j^i ■■■ * * jjj I*a>- (^ AAT) jljl£-»> j ^y!L(jjk k ^j.jjlji 

J—J _/*l (jH.1 tXxJli Ja-J j<» (a-L^ j jj jj li^jj l-A>- Xtf ji \ » ) j j X j*» jS j 4ju^jJ jL 

jjj j #1^”a-Ll tj^jy joLtf j.^l> jl~o ji .jli r-J jij (^l4jl»l^jj jljj jxi ajl 

.Xlxili *^jlj jjljij^ ^ Ctijai- Ij jjj (_jiftjU^-Lj jJu i^^jj j^*J ^^lXS , 

^S’j. m j 4^ Xili jl^ jIXljj CO ^ j| a i U: -^ I Li ( ^ A W ) jljL^^fc J jjJLwl ,' ^> 

(jjiLo aL?” 4j ^j^jj-“ jX JL^all 4Jajij u*^T~ ^al< ji 0 ^ 4j JJ4^ Id ^.jjlji js* 

.C****>' dJj 1 j> 

jjj x^»ji A6 L i^i^y Ai ? , ^ s ' 5 J Wj^j^ jr* ‘^‘j jr*j c—jl 

t jjXul dSjjS^j xJLjJ') C-ilj JL*i ji j 4 £■ ji aXi C-jLS^^Ujl jj jX vi^XX 

jXj , t . X jjj ^jLftajlj iS^y ^y* ^"jJ l4Ju>- X^- trj'ji j' • .iLiXil L I .(u-> A A A & 

.XjjjJ ■ijjljd Ij jX jjj yS'l^j*- X^jjj A6 


1 . Afuakwa 


2 . Sofield 



j*i 5* j •*--> - f j 1 J*** 


Lj jLojn -ft j4_ j jjJ STl-L^- AjLj j_j ii iiSLij j~L—“ *— 5**”. ijVjj 

j i —j I jj Jji>w> j oS^_?- .(\^V^ ® J J) C-—I sjj_< jo L ^S'U. —xj 

iiS'j^l jjj jj jJ O-Li l-A»- Aj jl-ULij ^COy (^Ijlj jjli^Lx 

.-Li ■ g-3 ^L* 

j (N ^A» t^OjIji j ' ,3-xli) y ojj' jj-L jJ (iUA;*jl :Lfptjj 

.LI—*xl a-Lx &-Lft 1 — ■* ii^J j-i t £ -A—x j jJ (\^VA 6 jjljj) jjljj^jl—jT 

j Jjla-Lx jjplj j jl (_£jLw j J j^I^j j*i jj^-L-f j C-J Jj tj .<a>- Li 

-j C-j j J .^a>-Li .-OiL^x jl jmi\ jAj CjL^ y^>- L (i^Jj o' *t\jt 

jLoj oJJ OP j*» Aj I y m J t.i. ’ .. T ,..., » .uTjlS'jjP’ljJ jlftiyC-J ji■X* j ol fl .i. * ." ji ii£j j jj 
j-ij Oj ji’j (j'j-x Af 'j (^'*<U -J j*j (jdW 1 aL»-./“ i 1 J"'*? J J JJ lJj^L»«P jiS"''•A?' tjX Xij oU_jj 

.-CjLu^* ( j*a>»0* iol o-xIl* jLj' J *——xIj^j ^ji 
.jjlj ... ; oLsol jjljx Aj *i>j j«i |_jSOrfj jjj'^j jJ jl^ J J>* '■- JJ 

jl jjj jj Lj Joljj jJ jj^» jjTj aj UIp jij vi^J oUJUa-* 

j jyj jjj <^j 1 >~._«.rfj o!_ < ^Ju j_^*'j-i pil* 1 " Jli-° •4jj'j jLj j'xaij 

Ijj j OJ j£~ o' j»"«j' J^"- 5 ( Jj - * 1 °J j j j . n t. i fc * aloil jjj -L>- ( jSLo.j Jjj I jj C-*x' 

o'.-uS^^e y > J »j op j*x aj jjSLUrfj aj iy ol^j jJ tjlp 'ji ^_j ' o-^-tfj 

Ajt»lsfc iS^ ji 'j *xj AO j jJ o-Li ^l>w' LfiLfcJjj'jJ OSJ toly" Aj aly* 

jS>-ij> jii' JnL vi^j jjrjtjj li^r'J ^l^jl LSL*Oj_jT j_ Aj C - —J 

Aj Ojlii* (_5 LfJ Lo j j j Slo^' j apj y* ^^IsLo j j (jlfciy *S" ilSj jj Jjj'j 1 

o'r>_N flT jj ti^jj^jj_jji jl ajLox' Aj’b>i--i^- .O-txl jJ^’jAj tX-xjj^x k -^iJj^ji w h* 

oLUp ojIjJ jjSLl-x j £_>*J ijt , ' i tSjV **Jj* j s ^" l «i-i - ri-i* 

^->-1 jjA ^yilp jj j> j-j jl (^l^ oaIp j' ajliol L j ^l^lfcjjj O-i'jjj j^ij) (^f-iji- 1 '* 
jUL-STo A^j-j' jl -u_j L J-s ,_yLjl S/jow t-LAjjjx* jiy j-j L c-»«j lj jj^1*p aS^(J-ja* 

^Uo! ^Jj»- jj_j, 0J-^i ^ij^jijr* ^"-V*’J ^ 


1. Fussell 
3. Browne 


2. Dwarte 







tjijj ejluijl L i ^ y jJtu ji jj-u i jJ'^ J . lS^ y, y** J ”^j ij* i^sLfc_^53\ 

oj £ lL^ji jljlf-4j LfcjJu \j 4a^Jj j3 .-U^jlw> ^jJ yn.** j^pljj ^IaA}^" ^>L»J 

J _ 7 xLtC- j3 jjj ll ^r < j .p 

-1-ftjLj 3_j^- -iij i_jl^ H "■ »>l J i^jjU jl LS^h/ ^J*"' Ji j-L 

o-Ui ^>1 y I-ip 3 I y (JIa5 jS* 4; Ajl^t jiJj L«1 .O —[Jf j3^ft ot*5^ jl ^j 1-XP 3 I y 

jjlTL* j\ j I 1 a j*>- 3 3 l^ft Aj ^ 1 0 A** A*>- L>> 31 Aj J *-^-k -2 3 y* J 3 Ij ^ -‘ 

AAi 1 j5 ^Jjl aLS j j |_gl^AL»ij J r " ...<-‘ jAi .3 jul^" » Ij” 1 1 ^r>J I Aj |_gl aAj» i (_jLb •A~«"! j 

^jpljj CjN j^a^v* jj lj j_ 7 xLa' aJjj Aj 1 ji j■ ^g-^y j*A3 L»l iC-^l jAj ^\y ^l-ii- 3 !^ AJjj 
yifli jAj J C—'1 C .I ft a >l j? W jJ jAj j3 (^1 aI>- Jjjl 3 I y ^>»j J CJ“-L* .3jli aA^A- y (jlAjb 
y_\ j 3 d~>»J ^Lal jy*^ a]Lw> ^jJ I -3jb 3j^iojC' jl *j»- y \ ji (_gAjK" 
j 1 i£j^- o3L» £*>«j Oy9*i jl l __y*J^ jlj*-^ 'S lj a 1 <■ ; ■• “ J jAj jjj 

-Uij OA* J_jia J C»A<_s~*i ijdl taAjjlSsj .CJ £ jJi! j3 «3U *jJ3 Jjia 

3^^1. ft i^ !■! L^J 1 -ial-J jl J *Xfc3^j*ft a 3 “Cfciij yy • 9 Aj jX 

,4ji Jjklj^ (jIjlA- (_^-Oo l.rti j3 






^ » JtAj JwW j wW> J 


‘ijli *■JJ C—ili^J (_j!*jli liSsj ji (_$ljj ^S"(_$jwb •Xij 

j (SGR) j-b Xij C—f- j* jljbPb (J-di ji Ij lj»-l t jUj * j^- '■— J ‘■-- c ' j** » j** - l — 

iUu_l j j_*j (j-L jj. ojj) j-H (_^iW °j^ jj -^oj-w '- a tj*‘ (SFD) jJj j-ui jj 

.XiS^« -bij jJxS^L t^^lfclj - jS^L ji jj-b ^jij 

I (_jlfcX._ I ^3 jJ j SFD, SGR ji Ja ■^‘j j j-JJ oU- <*-& jjl j j-b 

Gi' J^a> jjj I ji L» tjjjs $Jy?L*£- -UjJ -Cj Ijj j-b iS^y <i£ji b 

oj-ij^ 4 *u3 jj ji jjj b j! ji i j *p ji Ij c—*! jjl 

.juT jlf-u 


lifO.*- o ;L> £*>*J j Llw^ -bij Jaab 4 JU-^ j jt» j ji *.->■ a^la £»>*j ^njLj SGR 

lSj~*-^‘ jr*^J J- 1 j' 3 J'k “ Ul J j^k -> j^""^ 'j cSjr* - ^ J*“Lr* <_S^ 

.-bL ^ ,*-j>J (_ylaab -bij bU-^ j»w ki^-JLai- jjj jjj jii-J Ijj j t-U^^yjw iL>»j| <_S~b>- 

, ^ fi* 

i ‘alr^/■ j jj 45 ””j-L j j_j ^ol£* j! cja^b jj-*jL 'J^-aju» SGR 

ijj I jj (_5 _/“ 0 j*j> 4S^ jr^ (^lfc«il J JpUj ij-b»- jl ^j-j j jjloJ^i I C—j<i4j 

(jLli>w* I. C....J I LJ&*- 0^*j Ji J*^- 1 jj J aS*" 8-blj !j^>«Jbo 4S^ l^- jT jl 



Q*i/j^o x * a j jJU u-*-U*£C~-aj 


6A 


.-Ulsj y»j ji jl Jaiu lj SGR 

4 jL» £*>u" J j L*T jUj Jjj Jjj' ji l>.j “^-•1 jL~< jjj Aij ejja j-* 

^ j j' J j-bi -A—i j jL-P> I Jjjlj-J l 5^ jlj^u* jlj^O jb jj > b C2 . > - 

/V; ^■a" yS’ Lk jAsi- Ll jl a j Vaitti 1 (j j j jaj oiUi*ul jT xij jll i5*ji ^JAhV 
(EFP) ' j-ti >3" ■ JjjT SFD jl y* I ^i jlja^ jj 

^ : T ,.. > tj EFP .(Y 1 - ^ 8 jLAitfl j Jj j-Ll 8 jjJ (_$?*“' u*Lj jjl jl <; tjiS""^ j? 

r ,-^.r j Lf S\z^S (_gl4*L5jjjlj jl Y jjL'.^jJjli.^jj*" j c^lj.jj^.jJLb Ja-jj jL 

ob jj &L ff - Cjjj-aj j **>L»- <i£j ^ (^V^ t j'jL^-ja j jjbi) Ai Jejj* 



lL<miJu JLjj ^k#"- jIt-jJ ^ SGR 4j j Ju jjj y£\Ar- ,*—Jb jl i EFP X - \ ( J^J> 

.Jjb j\J JLjj ji jjj C*^*- ji C«*jI j jSliLj j 

jjj jiS’lJij-) jJb <Si tj\ji L (SGR jS’ji ^yJu s£L*s) <wl^ jl>b> lj EFP 


.iyu «L^nl»o (SGR jl ^ ■ ■■ »* j JL 


1. Effective Filling Period 
3. Guelph 


2. J.W. Tanner 






J : 0J-- y. mj j j J-—j 


f J*a> 


l _ J k (jjj j i jb^Js ji ^jZ'jlS') j Jj ji d^JLsi- sil* JfC*P_/*“ j J (./A 5 ') 

j-i_j jjj ^■ -ifl’ Ij j jj (_jl^j Ij EFP C—«jJj jjj wLlj Jo*- 4l^ j* 

Ij o-L-jj jJu \j i-jJjJ* ^jljJ O^J EFP jib ji . $ y*j Ah^«1>wo SGR 4j 0-L_*j j 
JLil Ja»- X*ij 4jk- j* ji *t>-lj ji jjjj jfk J*V ) (jj-k) J-k ji 

V^r' -^j oklj j jU-T jii ijjT^j jf-i-" jl (j/J _p -(T-l J^i) JjjTjj 

jali 8 !j_j j tc-rfl ojLrf ijj xr...» SiGR (_gl^jojl Jjl ^jh..,* 4S*^UJUio (_gljj j 

.c—*1 jLj cjL-*Uw» ^UaSj c-^sj- jJu sjljjl j£j_j l 5«jl-0l *j 
^Ljjjl ( l ip- jj>- (jUktfi jj»- ^y 

Jj>lf l, i.-iS j-' (_jljJ (jil .(^^6 t J ^ 'ifjjlj ’ 'ifj) JjlsJ-i SjLsiwl J jj -lij cSW^jiJ 

EFP j SGR siL»> jjl ji j JJjli jL ^Ltss jli 4 j JLij 

SGR jl LfcjjjL jjl t^l jj h okcJLo toj^-PAj .-X**}^ jljj l* jU^i-l ji ^jfjjl I ol^-^UsI 

. 4j Ijl Jajlj*i jl J >_jj^Aj J oi_p*J j‘‘_*’ J jj (3*^ ^ Sjj 3 4j_1j1 

1 ^ I W <ji^ j- 1 l 5 s jl Ail 4jc«1>- ii^j j J jl^ ^ Ij SFD j SGR 

SGR .Jjjji ijx** ji' j*k 'ifj l 5^ ■JJjljJj ojj 4*^l>- jj-k (Jf 

jJLi ti^j (jl^-Sjj j j ji (_JjJ y jjJb ilUju j*j U C-?«j ^LS^4*j>Lp ji 

SGR (_gljli c. .*1 i -J-JjJ x. 3 -Jjij L 4 j^£* jljj^4j ,4j jS'^t J\^ 

.xS^ j-ij j il J-*j Ijj j c Jjili (jjj jJ (jr*J ^ a- *' J- 1 ^jf ) **>• W^ a * i 'J J 

4S* j ij lifj — ^ - - 1 jj j-L -J>ij jj s Jjjl^i tj-jj jI-x*j lS iS^y. 

— j-bii^T JbijC-NC> j^4j 4 *„ » S *_jllSj)^ljiSGR .X5^^« j?"C.— jI ^j" (_£ i Lb 

jj—**) ^—4 (_jUbjjj jl jJjO j j^lfc4jj*j X^jLi j-X jJ j<Jj oL^_pa> 

Oji jJaj) i . Jj y^^j* (jjl—jl jL* j-»4 4^ jl j Jj y*j 

i£ xoSj± JSQjl’ *£ijjliT JTj_j4k jk-j Ji ^^4:^ Jj^k jl ^1 Jjl (^Jjf j 

L | ifj 4^” yS^ J y* c^) j.^a*«^ ji Ul c<ja>w j-iL 

( J_S^ j-u-jj L LfcjJf 'ifj Ij c—« l ^jV ojljj Jf u^j ^ jjkLjjl UjJI #LS^lSjj •jr* 


1. logistic functions 
3. Baker 


2. Darrock 



.X>y!* ^jaj**^** j*5"4 J^»j iS^ji a jiJ lS'Lj xb“ j* *^i ^ jbj^P ■jlj*' LS^ s Jr° 

r»»J 3 j-s 

j^s-Lp ^lo* j! -i-Jl<z^-ljjj <0 j5” \ Y* jL J -* 1 j L?UtOi-> bw> Ji *i ,yib#3l3 

Liojlj (jjl .(f- \ Jj-Xj>•) -tj4_i l5jJ I £■•■>■ 4Jj5” 3 j oly^*J jjl j_JL> 4; j >- L:> o> 

wLlj (_jL^ilj I aJLi J JZj£ ^Lo\ 5"Jaj Ilj 413^5”(_jl4P-je-Lij Jj^*5”Jaj 1 j! L^' 4 

j j-^-j j*-jl Ij ^bol ^la-9^ Ol J> I Ij (_51 <Jj5 ”oLj JL* .JJlaXi tSjJ l e ^"" 

Ja_>w» 4; Ij .A»- /jj I j3 ^j.t.‘.5” Ij 4j j5” jjfc jljij 45” j 1 j! .*■>- U (_£l4jy5” oLi^b>-l j! (JJjL_j 

li’;..,. i jjj jLj oLa _y~A>- Ai S> Jjj* ^ybb '-'>b^Usl jl ^yJtob- 4*tf^L ba 3 b ^jjl . 3 I 3 c~_ i 

.(J ^ A \ iLjib’”!) C-**l a3j _j 4 uN^ii^uji jl Lj_5"4 jIjI L^jIj 3 ui-X* bl 

o^-^>- J-S” ji s-cxfjJ jj c—>»j 4jj5”“i j \ _ \ Jj-i>- 4 ) j5” \ ^ jl 4j j5” \ * 0 UL I 

^jj —i bl x?ljl i—»J^ij AA jj .-cLL^* \AA& JL (_£bjbT ^.LI^j 

j 5”i L--J jjj ki^j iab i$\J*. 3 v-Jjjj YA Oji t^l^ J °3jj b4jj5 ”j3 

•(V - - \ Jj-b-) ->_Kiy 

IfcA.’jTSGR 4^^x -LL^a jAj> y * l"SGR Y - - N Jj*x>" ^Lt4j £js 

^jt U*uj 4Xalj b ijjS'jiS' I jjSGR aS" (jsyrj L .c—I jjc* jjjji jL ji {-£'<*?Y V /A J S jt jl 

l*4j jS~ L y-a3. » j J_J Jj 45” 3 Jj»j 3 I ^JJLj jl^X) L) c~-l 3Lj^l5"sjl'Ajl4jb4i j5” Oli'iLXl t Jjb 

c«**<I 45” Jj I ^^ ijy^ bx jS' jj->SGR jl •-x> ' . 5 ^a -Lj b4jj5 ”3 jjL jl j* 

olj?l l V- \ Jj“X^ j3 oLjL. 3j>-J jjjl b t-LiU 4 D 3 3j»-j ^jl 
(a3^; (^»C5”L 1 J^”) kl3^b L jl j I SGR 45”Oj3 (^LxL 4 j ^bil 

4j Lj_J jl |j-4>*■ j jj - ^ 1 ■ 1 o^b jl j ?..i o*i/ jAi SGR jjb*j 

3 ia ^j-j *bL (_jl^ j—J jj’*^L ^j_3li— » ^yX.*- L«l .JI 1 LI 3 (^.*^1-; LlL 

•(jjj J- 5 J^. J- 3 ^tjy bb jl ji-) ^—1 a -L (jijlj^(\ ^A'v) 

jjl^l Y * P^ 1 jl k k l«^l _y,l^ Y 4S” ij> jjj 'F * j Y * (jsi b*4j_j5”^15”IEFP 

bl j jj Y * jl J ji L^bEFP .C-—! SGR 

4^o>«JLo C-*l (j^-«-* _j^”(_gbEFP I 4 >»^j j3 4 C-LI 3 iyy 3 y j 'p L Y* Jab 4ij5jfc 



YY-ffi Y*Y _ < /Y- • /f • / Y Y (Linum compactum) 
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■W \ rrfj^yft ('ptt*' q^r* ipv' n if (| YV\)' 






jlXla C/Vj-A*-* 3^1*0 j jjj d-i-ldj 


tJ 


M 


\S\j> lj o jjj Y^-f 6 0-^ y r iS^ojji (\ ^6)' jtt'j (\ ^VM jljl£%* j yyr .xilx UaJjT 

.c - i « 1 j jf lyj' jl ^bx j-b jxi j> % bb« jjj *x—l ■-*b £ <j" j' j^*gfjj |^j 

j L*- .>_..nul \i'..‘"i*«I ob jS~o jj^ 4S*d-**I A Jids Y* - \ JjX»- jp j^bb a 1 ‘ J “~^ ~ b jl t?b EFP 

f tJ>J> l - \^VA J Y ^.j) Xlai jT^i jljTojjjV \ IT ab'jT^UEFP ^\5j jbw^i- 4 

.xib 4iib j^U £ jxi jj ^yJLL xis* Ljl ^jb j j»-j j !£>•*' o>) udj^i ‘(Y \ j 

XI—ib jl (j{bfc4j jS”"x^""p~?" t£bix»l 4 j 

jjj 11 jl b 4j j I L_gj b iii j j i—A EFP ^jj b . x j b b—> EFP j 3 ^ 

_J j-Lj ejl-LJl Ja-*ijL» .X jjj Y * jJ ^b Lfc EFP jls 4^-ib- j3 ;ALib^y* 

Oiy^T£ e£ljb ^x£"J f jSj j*« igjj> tjsj- J^bi to'ibp .cblb i_ ' al.>»-< ^bbAjj?"ji jjljj 6 * 
ii5j jj jb—; jJ-b 4_lSbX,> jj o'Vji; j! i^jb —> jjX ajlXl OjJ jJ-b A^” jjb- j,> Xi j) j J X 

j! jjij-; jjj b i^jj-b ^Asb u-Jjjj d^ji j Xxi xl jj 0*i/jd; Ja*ujJ Y 4 * ' t/^ri) 

.jjX XJjj t * * ' 

9 jtxl J>- jSGR 9_Jj_J 4j clfcAjjf Jjjj j-b -Li J oL-tf j-AjL jj jS* A.t^ olpjj" ,__j-AOJ 
C. <|P J*» J OjlXl t JLt* (jijlPAj ,-Lib^AJ .la.>v>i jl j_jib J d— wAaJ ^^dj d.i ^ - ^9 vi^J 
J js^j jjjl b Ojj -LftljsL dj9 jl Jsj I j-i 4j A^-jJ OjX 4 «ft '^L*I^-I jX 

.■xiLi ^Jb-^w^ ^jL ^b c—-' l| ( j$bw> EFP jj *ji_^ ixij obdj<4> jj ji^>- jf” 

^j J OjIjJI 4d—«l idfcli (^U^bjl jl ^14 -^^jL aS^Y*- ^ (jj^>. (_jbb9jb 

• C—! 03j£j 

‘ Y*-Y (J—£-i) jjb j-b-< ajlxl jj b 3jj aIijIj bbAjjf ( j = i j jjjj SGR ^j-l 1 
ii5b>- jf jj-b j c-ijj j j-b j jls A; aS^c--X j-$bl .(\^ A \ s^jiS^b r= */a ^ 

^ .d—"I jb EFP X-» jbi b SGR J d—iji jX (J^bj ,-i^S'^g* Xi j jjxb" 

d—I ^UEFP X-4 jlx ^x5”jX xi j d-p J^I b b j*“ j-b (Jbu jl jlP4j C Y"- \ Jj-L>- 0*^1^- jl 

Xi j jbd>4 jj aTIj ^ib j jl j_Jjb^jj C jjri.b ^bfcb»i . X I .- J i jb jl^ ■) ^ 

■ Jj-i^ jjX»w« ^jjl Ja-*ijJ jJ EFP Jjls *ilbd>-l j XI^"^ jjX»i_ 4 d —*\ aLS" 


1 . Kato 
3 . Ackah 


2 . Wien 
4 . Lush 




(jJjt ^Sjl4il 

.^Ub JI j*a*tA ^i^EFP j jJu ojj iSGR Atulj X-V j£-l 

JjUji SGR j ^^jL» T • W jJu ojj L ^ili j lX> .Gu« 1 j j^jLj <tkii y> 
jJL JLlj ^ j fA* cJjj jS'U*- 1 -j^ fij <& j jjj j3 jJu jJ ^*6/6 

.(\^A\) jl ^LJil .JitsJLij jS’i b-jj| jJ jjj ji jJu ji T/Y\ 







J J j 




Pf 


J EFT* ti jjj sjl-\j| j c SGR pj^j j! jj ^ yr y ^ y 


(EFP ji £_£j jl 1 _ jr iU 2Ai») c-jU SGR <i£j ji ojl-Ul £jj" .(^ \h\ t,jlST * r = > /ft *) jjb 
E—j SGR li jL —j j-ij j oj-* o Jo (V-X jj) j^y?, j OJj^ Jjl_p y 


e_~j j.j <i£j t^£o ^3 Jo J y wtJ y \j V- \ JjJ*r J-5 sJ-* C-j EFT Jij y^J* J 
»jS"^ X jl ^rtr 1 ) NIj SGR L X * * j-L ^^JLJu ^ .t.>- Lj j) 

j jj ojljj! p jj SFD A^” c .. ij! ^y$J Jj ,JC£ '^jj> jJ^j j Jj elj^S""(jJji jj OjJJ J (jjj j4 

*. 1 t- t 

I ^l y* 


ii J- 5 j* J SFD j SGR ^ju JjI ^-b 1 j jJj Ojljjl f' y+i 

L> £jJ* jjI J ^Iaj^S"ojj^ j ^ jb \y^\ 

o j^J -ul ji- iSj^t *j EFP c SGR 4 LjIj 


jju iAm? j CaC^w; 

1*^5 £j^ 

SGR j*\3 jl LI l SGR j J4 j V*- Y <J^jLoL 

Ij( j^J J O-^oA; j O -*^\ O-jIj y*j ^1 ^ q 

oji jLij Ij LJj^a>w« (y'- Y j^ j-^ 

^ je'j J f >^“) f ( (\ ^VA j J-*to) ij-iojjy jjjl i(\\VV <? Jjji, j ' > j^O 

tjljl$L_fc j Lij^j-j ‘ ^VV ‘ ljl* j ^l-ui^) gjj j (^AA tt(\^VA 

? 

ojb ^Ijj o^l_^ jjL» j (\^Af 

J ' *!isj^Jjl—A .jJjlj^j—• J j r' 

s^U^jI j;A j Mb SGR L Oji ^\y\ c>^ j-* *—J (\ \ A^) 

j -UtfjJ - A/ * j f /A J *ilt (.5^ (_jU^jI ®jji *-" j' jj-J SGR oly—AT . JJi jjJ 


1. Carter 
3. Pearson 
5. Rathejen 
7. Yoshida 
9. Fujita 


2. Poneleit 
4. Jcnner 
6. Kiniry 
8. Hara 
10. Hartung 





r^" J fJP '■ J-b OXS Ji. "JJ j J J -*J - f j-~ J-O* 


JLjTJL ij jl^syj jju T-V JjJtT- 


(jjj J i J-b Jj fj 5 ".jb*) ' ^ y i 

(jjj Jj J-b Jj ^ ,jL.) ^ ^Vf 


'V' 

S/A 

Kanrich 

i/v 

6/n 

Williams 

v» 

V- 

Cutler 71 

f/V 

r\\ 

Essex 

•/A 

•h 

LSD (0.05) 


^5 Jj J ^ j>* I _$ jl J Aj *L«J jkf* y-SvJ L** - \ 


SGR (_5 y_jj C-jMjj .jjj « /^f • j-jb SGR fj\y_ j • Iff Mb SGR ^1 y <£ ^-bc. S\jj 

j ' l * 1 —jj—* 5 \ ^ ^ T (? jj j ' ^) JjJ '/A^ b * /if jl j>j5 ^3 aJIl«~« j ^x£"ji 

Xlilj Jjjjlai* j-b «jl-lil aSSj ij*»3 Jjbc« l 5V^^ 4 uri-K^ -(^ ^'P ^ 

. J jl J (j^Jj SGR j J j-b k_wJ_y j -J £ iS jt? A»*X J J j-»3 ^b j jl 

jiii 4 j j c—»l u C-^»I SGR aS"*C-^I yi\ 4j_^» jULS"j) (_gjL—j -Ailj*i 

l3 j~^ .Xib^y* ^P-ljj (_^ L* 4*15”" jj ®X Jj ki^j Mb»J>-l J j—*' _ ^**'J( J _y a 

ol 4 Y*- \ JjXj- jiSGR ji ^~jji olitAi>-l aS"C~*> l ^^yLS > 1 $. ' .- G j -tfy* SGR 
^jjl ^-buT .xib^ LaaJ^ lijl y -i^r^y^L«l i_sMb>-l ki£j ^&Lj a^L >xa i ■■. 

I Jj_)* jJ JJ -bb b>l (jjir .Ail y~ ^y»jy J b-^»J J-Ai <ji^ jJ oU^L^-l 


^ - li 'J lj SGR Jjljl^ cSjjba »LT j! ^bi- ilj^> £Lu j ^X*- jl_y> ^bi- 4 j Ij ^..la'.T 

.J jji j-b b JaX jA ki^j b ,i y SGR j Ojb^ Aj b <x£ 


i/jjyjij*» 3 ij^ tP 

sA*r >ty y** I J 

\ 

SGR a_ 5*Xbb*-'^y—» _»■ (jj^ 4 - LS^**jb°j■ jl jS- -Ail yt> 


1. May 
3. Mov 
5. Davies 


2. Van Sanford 
4. Kronstrad 





jIaJU O'y ap j jjj 0*-LiC—jJ P 9 

j (Y-Y jSii) Lj- lj SGR Jj jIujJ ^IS'.c—<1 ^1—>■ aIj-* JJ y j ollj~ij Aj 

jl) j Jj jai » jjj ^ Lj*" AP- j j«* lS^* ^ J 3 t3 ' 3 tj-ilj^ (Y 1 -f f 

SGR L; i*lTii-plj < ^1£’’ L 51 ^-lSjULT i_Sy_ L (u&jjJjijj ^• x y J 
SGR c 5 _y ^ jj ^ 0 - jtr*^ j 3 aS" *^j jl 3 ^yrJ <S j^~*i lSUAi^“ 3 ^ oj>- J <jiJ ^ •*^“’ 
ji 'l ^ A \ ^ ^3 <i ^-C5”l5^ \ (jiJ^* 1 J ' j 3 ^—'I Aj al5sj Jli» jljiPAj) C— 4 1 Alilui 

£_£j A>wj jjr*'- 0 - £t~“ iS ^"; - " ' J 3 aJ -* p L Sjjj ‘■^—'3 Aj ( _^a3L> ijri3*^ilri3^'('— , J 3 

ol j~iu Aj jjlj J—j 3 j3j ^ c—*1 ^-U- dy j J. jW >' 



6 V 16 r- T6 r< V6 

jjj 


jjiij jjb Xij ^j jjiiJ J LA6 j*^ jl JLiaj3 V<6 Ljyij cj-i* - 

a^ jjj jiJ jjll^cos a Jili jL*L? Aj JjJ Jo^kj > j3 jjj j^j aJ5" a*1*j V jjjjrj 

La aJ _a . jjjui JLfcpI ji^s jjj j3 La jU_j .Jjj 3 L*ij1 Jj3jj S3 £ jjiJ viNjjjJj-LA j3 

.((—» 1^A6) JIjI^aA j jl (j-'tiSl ■OA jIjl# (jlj«II ± ^ 


1. Slafer 
3. Frey 


2. Savin 




9 V 


p-Jaj J jjj jJ-i jj tjji J J-ij J-al 



v j(jil)r-r JjJbr 

L y** -« i_jJl 


T 

PM bRi ji .y^G 


' PM U R t 

jl ^»J4 jG 


A L- 

u*G 

r*-> 

<i L- 

Ju*G 

r*-> 

(jjjjj j-Vy f/-J?) 

Ojj jj j-V y. r/uV) 


Ojj „o j^ y f/ jG) 0 JJ J j 



*!< 

ft/A 

Kasota 

6/A 

4/a 

McGill 


T'i\ 

Hardin 

TIT 

*/' 

Hardin 

?n 

F/r 

Hutcheson 

\n 

1/T 

Harper 

r/r 

? 

Essex 

r/\ 

T/» 

Essex 







^iSLjfcJjJ 



*y/y 
j-^ y r/'Jtr') 
Ojj j-> 

j-b 

j^f y f/iA*) 
Ojj j-> 

Oil- 

j-*i y fX i^G) 
(jjj j ; 

V/y 

j-Vy fj^OO*) 

Ojj j j 

6 . ,. 

jJu u_J 

j-a? y f/ l»4*) 
Ojj j- 5 

juG 

j^. y 

Ojj j j 

r 3 " 

\/r 

t/A 

W* 

' /' 

\/A 

V t/4 

Era 

W*> 

*/• 

t/v 

'/* 

T/‘ 

'/v 

Olaf 


'r-L-Ji o J La'^—f I ^ (B ^ J-ij < *A»- _^) jLfr I j\ A^L- % 1V ^ ^ ^ 1(*) ^^AfTl Jl ^LiSt - 1 

m * 

lt ^i, l5 ^"^‘ i •) ^ j aI>- j-«) j-L aJ^I j-Li ^ j) AjL- % *\ T* kl fK ' ■ ■ i jy j jl |j*L^3l - T 

A *\T -\MA t-Li ojU^-i 
.{\ ^AT) jljlSL» ^ jl ^Lal.r 
. Jj-Li »jLc- 1 (|»lJ0bjj j) ^jSGifG Jf jl j_jj t f L (fliO*.i jj) JT jUj jj l»^L-j ~F 

,jj Ju % 6 * L^i; j^- - ib 
.aJL- j* ^ ^1 ^ ^ uJ - *\ 

. JL- j j <*• yp>- (Era) X^-L T j (Olaf) a^L a*- ji j-L - V 


1. Bruening 


2. Simmons 









jIaj'Ij Cj'iyA** i jSUaP j j jj . j j 


Ji«) j y^A aj C..... 1 \j ^L# aS" jj>va - ^*-*1 (JLajUo Lf**J* 

t 4^JL^- ji ^y\yj\ j-i_i ^1 j_i !j ,^»-tlji ( 9 j?* Li j-L l_s-L?- 

j~*r ^^*15"j^Lj ij\y_ lj ^-U- (iSjiJ’y. V cf k,i4 i^' d~*) £-* 

j it^u lj *J t^Lai^lj U j 1 j^...j~ j oUtf ji ^1 jl ^jiLj o jL^JL* ^A • ) 

jl^* j^*aIj3 J, jL*j y I Jjj* ji olpjLial jl-UU jl u^Li a. UP 1 >-a,jI Gjaj ( _yjy 

iS^j, b jjLT"L» ^*-*1^$ *£ cjL ji (\ *) j ->-1 Jli» jljip-4j .wUlli^o j Jj 

ol-ci .jLjjjl lj (jJ jjj >—s-L^- Ul ob ^^£>15 ””*j c5~^-wj-Ul 

(JIa*-PI Uj 1 <>• ■,) *T oL S' j 4A>-4j 4 ? ^"„. ^ i JjAw 3 — ‘•• A yJo ^ UjL^ J 

^a-aI^s olj~*J 4j l^j SGR \ ji_ j (XJtili 41-ilj SGR (^gjj J:>jJL>«^ cjI_ yl 4-U 

C-wl Jaj jLU JajJI y^- j-L ^ 1 JL*J ^..Ja.." jL»j 4j a US '£\ .Ua j^o jLU i J^S\j j-L jA jj 

t"*j b-I J j->- j *—> SGR (_g y I 4 j»wj j j j j-L jA (_jljj jl j« ^^a-a! ^ l 5 i^ 4 

J -ull 4^11 Jj j-0 jl-4*7 y y l C .i^l ^ -Lij jL*^ ij-*- 4 jl aililrfl 4$^jJ 

jUj c.^ o- ^ jl (_j^Ll* . ja j y^*- 1 'jSGR ^ I ^j 4j j j jj j& y° iy L^ 

j-i—; jj j i,5“Aji-j^Lc- <, ( ^sJjS' jjia ^jAj4jLu 4^ C—9wLl ajlj jlij Y-T J j-^- ji jL»^" 

4^4 \y \ ■ -4^- J 313 LS^ 4j 1 i ^ I -4 aj t L yM J 2 ( Ci^J JJ JJ ^ e fjL - .»i J Lr R ^ j 4j>' y ^ 

A 

jjj jl-UJ y lj ol y \ Ji!“t>- j-ij jj-i y »JJJ (jia U j~f> ^^4^1— jj ICmM.5 SGR y 

Ojaj (J-^ai ijr* 4 J- 5 U # Jj Jj jV I L» ob y*^ J-xsjj \ ^ - X6 b SGR ^j c-ilj 

L cy ./^'y ^jj-> <S ] y. vitr °) ^^.L-jT cJL^ 

jLij Uj! (_gl^ i» t —yM yj li sj-i ^L*«jI o W .a>v) ..cJiLjyi jaJ JU- jj jj^ c5^ji L)jjy^ 

CJ j-.* 4jl_. t ^> Lj--" jj-i—; CfP■)J r '>— ^Lai j sjU v^-J-4 $^C—jI ajlj 

ijVjjlj j <; \ SVV s jIjISLa j j j-^ol;) c-wl ajj; (in vivo) ^ysl^ijUjT ji- - 

i^i^ijj^ L$Lf* > - t . — ao 4S - "X4j^ 0iL^ -(\^“\ tj'jL^* 4 j ^La- ‘ ^SA 1 

jLli L^ja< (£jj I oIa-A^T .XAJ^ C-AJj 4. SGR y -b>- ji jjl jl j_$ jjjt* 

L .(f-f J^-i) jLij JajJ1 l/ -5Lp c—i5"ia-^»jo jjlS'L- (jl^dalp 4 j SGR a£ 

j j\5^ b, t^Jaip jij ijsl L j cjL Uj j^SGR t J j^^La \ • * ij a j jl J jlS^L- cJilp 

^ SGR jj ~‘ i I j—3 \ SGR ^^>.7 ^ 4 k aj 



j I ji. • jj* J 

ji L*u ^£j \j$\ 1 j (\ ^ ^ ^ jf jr^r aj) «x*a* o-U ^ 1 j} 

-ijb syrj jj <j*'jj O^LT 

a. A - x . ^ d^l*- sjl* £*>J b*l tJjjb jlJ JT <jj_)j~> ii^j 4 j uf*^’ *^J l 5^ jj-b 
L j_w SGR j_j ^j»5 b ( _£J JL*I 4Jli* ^)\j^S’<i . c i.«.j ^-L-*- jjj jlj 

b jJ*b ^S** - V «i t )b j J ( ^ ^ ^ ^ ) j lj j L^- . (y* _ Y* CmuI 4 7 .«*l-lj 

C., JLS* ji O JJj~p 0 J' 1 \ A b aJb (irt V7fro) o I5bllib> jT j J lj i>i^-i^- a jb» ^»>«J ^* ; ■ b 

Ojj jU ojj J _>* (jbr' \ T6 ^ j j-; jjj jZJ i^Uc-Lli iai^ ^1 I^j 4^JL»- jJ t-CTi - " «ki»- 



f* A* 'T * \9- T • • 

(mM) jjb'L. 


.JjtLS”iu?w i-^j ji in vitro j*> SGR y_ jjlS”Lii cAl» J\ T-f 

± jlj^J aJ y^t- 0 UhsJlJ iki jl b J JuJlJ Cwf jju £ OAj Aj U<U 
,(m*) oljlO J ^1 jl y-uil JLSby* 



jldjli O'il yf i .' *-* *j j Jj j 


3 d*S-> yil/*' ^ 3* r^ yj yi^, C-^ j:> J *^ ‘■^-^ (_r*^ 

L) iaJLi Ojly^ aal« 45* 4Ja^5"al^JJLj jtli»»»« .O-lla 

SGR ,2j—£i Jiii>- Is jj c-Lilj ^15* jX ja i _>y I Jii>- 45* 

^l^JjUjl f» r .. „ : ^i jj yi (^AY 1 t j j^j^i) fXS"*j ( \^A^ t j ' (£ jlil^-y) Oja 

jlxiL» 45* X ay-> iS ^ ^ ^ \ ) jlj^X* J y^ - ••iy y I—?- jj‘A- f - y I y»>lji 4j 
lj 2 y- y I 45*ayy j.g i . f - y 1 y I (_$1> C Jalfc 4j yX» ^XL5*jX (_jljj Ojjj~? <^g*T 

“^J ,y y yp y' <yj j' .Xala jLl; jyjy L5 >o> (^kx lx—j c - » -J (jjj 

jkj 4j (jyj- jj-j .xiL yX^ytiS^lj jL~<j J-* -1 t5^y j~a ~£ <y_l jy>Jbly ^ X li jX OjJokl^ 
ja jX y lj oly I J51x»- c—I (y*-* jX iS^ji <yj (_y-*l J* jzfv ^ X^j^ 

jjjjiJ l-I-klfr yl yLj J jjj J ZaMJ> jjJjiJ y Ol jJt l“l 4X«ill 4lilj SiU 

^—o 4_5* yJ JU- J2 jjX Ji 0-*4 ^^JjX ■ ( \ ^ ^ "V ^ jl^*-A J W*") ^J^ 5 jX i J~Z Jj>, 
lS^J i^h'j oj 3jr-> 3 <y.£ jy, j ‘j;/ lS^'j-V 1 

.»u.»*< L Cw I “iJ ^5 sj j^j 4j 

SGR ^_i5l_j ilj jlkj' 45* Cw<l ^<?h‘i a (JLiL 1~»- i!p y ^ SGR ^\ 

(jl^» L bb4?i-Li L oLj t5jj i ~—y ^Lo) S L5*(_$jj j-k jl^» 4 j 

ji; 45* i^5^o jly ^ o(J^^ 1 ta^va j2 

(^1*8^5* (^Ia 3_w= ijjli* o1yp4j ._l5 *j -ul j a L5* (_j j j l^ ° yy k j j j-k j 4j »r ’ 

Xij Oil#- 4j ^j)Uj O^Ai>-l jjj! Xpy> t4jy -^y y^lb (^1*8^5*(jlfcaj^o jl Jj Ly- Lttik 

(_jkyw» Ja;_l jL j (cXui' j" - * -■; J ji J J OtAl»-l ^1) 

!_)^Li o I <_5 \-^J 45* ijli iyr j j j ^ Ia 4j yS** y5* I jj S/lx>-l ^ U j oU^Ai»-1. 3jl 2 yJ 

.xiL^ ^ x5*^ 2 ! J5* jjx j o'ilyj ji 8^5*lifsj ^Uoy tOji (_jI^J^j (_gUxf-ls j jj-k 
.C~"I j^jy*"y 'Xyfcl jl oy-^y^ y^-3 ^ jl Ojjl>t* ^ *—..■»9y ylp-»j8> 

j5jJ (^IfTy Ja-uy Ua^5*45*JJlaXl jyUa^5*ji Ly 4jwly yi^J 33\ 

Aj > ; ...., ' o J2 j2 ,_y lj j-l (i^jp .-Ajjb (^ylj iSj-^y* J*“ J XilaXi 4j L*< 


1. Singletary 
3. determinate 


2. Below 
4. indeterminate 



y i I JS y 1j jj-b LS'jJ j-** j }jlJ jly il y jl LS^r-*^ ji (jlaoplj jJu 

j£\ Jj-b lS^ bS^y (ji’ - 0 - 11 ! (JjUfl AsjiLl-K li£j ji y^^-jU- (_SL*L o ^IS- 

-bib ojbii* jL —j lAajy""jjji c~*l c <j y° ,^1 C-.» > I jjj^l b t j_>Ij sy-j j^f-lj j ^LaL5" 

.-bib j~£> (_s-bijT oUsbjy L j 

^bj jlai>iji .C—I OjblL* la4jy "^1 ji SGR y yj d)Uj b y y\ X*Mjy 4j 

uiMb^l 01 ji c(^ ^A*\ i 5 \ ^VA j 0 AJlsiy'ySjljS^lj ^biol 

b .c-J 0 -bi yiyyIfcA^-Li L Jutf I iiLu iSjjy, b$jI ijl^« b y" y~> jU j y I ji SGR j; ^S" 
oL j*J (^Uoj^ yX~s*j jji j *£ X.j y y (> ^ A >) i)y*»\ £ J * ^ (i^L-T tJU- ^ I 

(\ ^ A1“) jljl^aA J 1-Ui ^ y j^jb SGR Xlsb yj 4I4A J J 45"* (jjjjj 4j c— ■■’■ 

j-jI Ia4J_j5”^jL» (jljj ojb oslUv tip- ji £1 g 45*aoy yljiy yj 
^i I y jj jSj jl^* 4 j ^-C5* ji SGR 45*C—«*! ( j^j -b t Jli» £)ly-&4j • t jijj Jajlj j 

4j jj jl J j^S 4j»«ly_» (_$L*4>ij5"* J J J Jjb J^o 4^ (J Jj jj 4$^ 4j .1 jli 

(^laoplj ( _5l»4>J5 'jjJj .(> • t_yl>l j r j_Kjb) lSSGR Jjj j l 51»4jJ 5'jjJu 

'* ^ i jr ^y t M $Lfc4.'>i,L. V i*j yc5 4 ^. l . ‘ ..^i 

a 

■ ( \ ^ A \ ^cSy) *^jli (_j^o-ie-Li jjij jl (_j JxS~ »Lij Ult Oji y \j 

tjj—«i^p’ ^_Lu j i-kiii jLij Ui 4j jjL jjj jj (jIaxjT y .Uj 

l_»; yAiyt ,-Li>L Uj 4j JjIj SGR iUiJiL! a■ c.'Gj-b>^ Ojj_yy J -/* 

yii4j .(^-6 a-b j Oj j j £^ r ; ‘Vj - 'X51SGR ji y i ‘^’'~* J . YT C jj,j4j 

Iw’t I’^WO (_jljiapw» j J 4^ ^ Ipij U j I Ijj j (-bib 4 jLL* Ai_y3lp- SGR j y*^ *bw J(^* 

.XiS''^ b" Ij a-b I y \ JuIS £ Ojbil« u—i / Jjj ^jib»i (^Laa^j j J^a j Ja; I y b -bib 

JaA_3 ,j—3 I tJAijj—* jLU (_5 y-b.i_i jlj-J y*^ O j±\~* 4j ‘ ~ - - * fjZ'jy* SGR 

(_gl4j yj ,ySi 4—jli» V-6 (J^* 1 O^jr* 4. ' -^ (^b»J j ji a-bSibi»» 

.JLbaj^ iJ iA\yijSGR ^b |_jIaUj 4^C~ii| (j-ijj b»l 4 X»-Lu jljJltJ (_5*b^ b' \j 

j (jlaLfi t >s ,, - , " j*-® j^; i yrj <y} 1yAl^IjSGR yj Mb (jUU^ 


1. Wallace 
3. Rawson 


2. Gbikpi 



<_sU SGR U jT j\ £ jLw ij4^v« Ue.il.> Sy*^ l (y*. L5^ Jt4 ~i^’ 
\ ^ ji J ^ A*S* (_sLh ^ ^ A ^ c jIj J J _ - r^* J ) ■Aileili ijLlj V * °C j\ ^JLj (_$U U > ^.i ^ 43 L 
<j\y \ ^ A \ tjljUU* j yyr ‘Ijj-* ts\y ? j-^y J T ‘ \^A* j 



£jjj-*0 *-> Lft SGR . (_al~->>-fl oM y/urA SGR y Ui CjIjjI .T"-6 

ii m 0 y^ l—■■■ - J—2J Aypy ,Jljlo*i fc*? eili 0!■ ‘ i ii > «i mj j c " p< S'jmmtA y—> I J .. y j\ j2 
j ^jUJ y jl Lfcaib ^Li_9l .2yj ^j£jy*i ,_$l6flib j\ <2nj jfi> S*>j Cf y \ • • ji 

j JlLsLui j£j y* j y tS^ (^VA) jMijlj j **lS iOji O^AA) ^L-Jj y 
.Ijj*< ts'jf (^A*) j'ii j\j j j (WW) oljlX^A 


1. Tashiro 
3. Mullins 
5. Bruulsema 


2. Gibson 
4. Tollenaar 
6 . Chowdhury 



vr 


j gJJ : jit JJ-S cjjs j JJij ^ j- J-a» 


(¥*• /tb^C) (_jULij gjjj ji ljIL ^ISca (^ A^) jNi jIj j .(oj j 

jL —j JaIS””i^Lo jl jJ^li jjjIaLo jj y 4j C - .^J ^xS"SGR LI xjsL tijS 'ji jt, i^$\ y 

• C~i'j (_> jZAJ"J~I 


t t ^ 

<j-ij i^J-» jj-»aIJ y j-J Ij Li L j-L ^ ....!j;Lc» y L ^ Lj 

il^» ^L-» aS*L«j 4j (7n vifrcJj L j! L$L.«!I,ijlL SGR (_gjj 

■ j jlj j ^IS”*!) 4iLLu^ (^ vivo) jjA l5Cij L« j I jj> 4jL 1** miLj i j Ja»«_e 

<clvLU aj Ij 1 f C i~~£‘y ijjj NL(_gLij(\^AX' (jl j1£-*a j ^ jljlji • \ 4 jljl5bA j yy 

*S -lob jLU (\ ^Af) jljl£*A j yy- *(\ ^A1 l _r*r J ^ j^y) ^j—*<j-Ll 

oUUa-. j> lj 05 s SGR aJU^ JJ_t Jj (>6°C) ^.b J (r6°C) NL tgLhUj 

L yjt iS^ji Ij (\^A , )j*iJijl. 1 )j ^15^1 jlji y L c-aw (in vitro) lSwi_ L j! 

*.4 . „ ^ 

yilily iSjj tk^ 9 j' L'a-^-SGR y La oljJl o X I ^ y yy £j_b y\ jl .Xo^T^ijljf 

j Jb d^JL> o^L* 

*6^^ O J**Ctt * ' ' J^ J-*-* J *X*ij &jj^ (^jUbLo Js^j; Ajji'jti SGR 

jl>S j j^-Lj (_sUlo cC-—j jLi^l i^Ijj L-»^ 4j 

® jLjblS^lj SGR ]\ 


jj 1 ! J u Jjbl5" I j la.^a jl Ji Ij oLT i^^Ju-P J J-ij I ^^i-U 

l J LSi>^ v" (jij" <1 9j -i ^ (^IaXjTJ jl igjL-J y 

fi ^ 

j UAjj^* igl^jjjj CjIUa ^JL» IS^ Ja jl L > J jl ^ ■■» 

t e. „ 

SGR wCljJjljjij 4 L j jZ~»yA ^JL*l5 .Ua jlji L* C->«J Ij i£yi*»ys (_gl®41 j t y 

Ojli syrj SGR y v_jT j*j*1>L» JLj ^ . a' . ' ..» j-j L" y y* *y3 (jjl L ‘Jaj jJaIS^Ij 

J L yM SGR y |_gjl LI ejli ^fclS^lj J^JUp 4P j j/> ji OJ-* V T lP 

i^> 1 wUJ-i jjJLJ tJL>- ^jjl L .C—j! <ciljj ^AV !|jljl^«A j ^ y^j^") J i\ ^A 1 F 1 jljl^»A 
L y* ji Ij ^y 1 & 0‘J-*aL’£■(\ ^ "16 4 ^ Jl ' ...»i 1) ili ^AjsIS ^y ji Ij SGR 


1. Donovan 
3. Meckel 
5. Aspinall 


2. Bhullar 
4. Quatter 



jlAjb Ci'i a j jJLj 


j c..S"c—^j) oj j i(i_iil \ 4 ' c-iljf”j c.;^ - o-* _) $ ^ SA^ 4jlj c.^"* .'• «<j) 

Oil SGR (_$ jJI ^*> olj (\ Mf 4jljl£*P j * ^ j j (v_-« ^A^ ‘C-jl jT 0 

Jj 

^^-*1^" J l5^ (^“W 1 ■il^ 4 ji 45* Jj 1 iJT^ ls^ ^^y I —*^L jl 

jJ L‘ c->ij Ij, ^ JL»- ■*!>* jio_j~) j>t> j-L j SGR t£” JjL j J^jT L 

-li4>- t_£l j' jj-L jI*a*j ckj^ 9 jl *A5l_y ^ ^Ij^ {^>**1 J >*jL y** y& jS*j j\J* 

J >1 £'• <i^j) Jit*- (^1 #j-p-J (jJ>isr ilj* Jlijl Jij^ 5 j' k J-L j * C$1>, LSi"^" s--!^ jl-'-i* 

.(\^AV 

c«*ij j-li v_^T Jit*- ji I 4 j SGR I c»«»kL-*" ^ lJlp aJT4 JU- .jj IL 

^jjaLS* ti-pL; 4?" (^IjbejJ j J^is j jj i_*i I OjIj .C—I CAjj aL£" £ j \J j _ / iM 

ijjsy ’. <i£j) C—>1 a-Ljjj oLj! 4j j^lj j 0*i!^*a*^ jl (^jL —j ji ^y t—' I 

^ Jjj I Jsljjl (jl -tis L j.«j» aLS - ” i^ljbC-iL L* j jJj (_^T j j oU^-l I.( \ \ 

‘^y^is" *^y J y *-* <J^ Cx^r Oti 

■ }y*u* 4-j I o’ib^l j I iyry *£lj J»lj jl ^I 

C*^I ^y *J C^J o*-L**j a 4 j (^ ^^'p) b* 1 y al£"*Xo ^y I I 

.jjJIiL j jj <^j 1 <£ jS “jl-'jl a } lir^ I ijy> jl^il oU^A^-l /yl 

(jiia 4j ( ^4> , jj’ ,3^12 C-»jLL> J*j Ji>- Jj jij -U “J^g» Joj 40^!iL*»* 4 t ^jj\ 4j *>-y oj*^ 

Jlijl b*y L j jj .jIAkj (Jiji> jl a JL^Ji “Xw 

LI (j^-*i) jL» j L 4jjL CJ Jo C. j< i fe l j jlj^> .Jjli SGR JaOo~ j} cS^° j 

J (jf—j—f 4 —j v jl*JL->-l 4_J^ ijli 4la ilj JI J ^ . lal.7 J*L ilJ^j" 

y~—^ 4_r" J»jleJ_ij oLJI jy—& J*^ n y p.Jj ~ -~.“ ol__pl .Jjlj Jaj! J* 

(jj-ip- 3l_^» jj **!J y.J 3 jl SGR y 4_jT J£j ^U^-l ol^ jI j£\ *£ JjLLj^ 

oj^lJL« pI 

& “^"i" jl *jiT 1 ijj j£} x: ,.>, fr jj* ^L»4 jjX>.JaIj*j£jo 


1. Thomson Grant 
3. Bradford 


2. Ney 



VO 


j y 7 a jj^ J J-ij C*p j*» - ^1*^3 


^S"" i jlj) ,5 j>-j <Jli-* jl jLP4j .iAIa^ jl^i j~* ^ d->iJ Ij SOR l.fc j j»« j^jJb 1 Q,!.^I 

jl y ^yj l«l -XA jlJ jJ Ij C->«j L _j-j j jJj J^b “V Ij jjjJ {f.£y- vi^J j-—>1 J~*’l 

sJ^_P J_£»!L* vi£j .(\ ‘ T >^H J ' J-J'j-i • *^j) Jj*—' oL-JI Ij ijlj-S~(j-j.1 C-ii_Mfl 

(_£j|j j j ^y 9 -' j-ij j«*j Ja UIp l+'J^Jj-* 4S" C..^ I ^1 jjj jj»j Aj jjb Jsl—jjl jJ 

(.£ J Ij s>iaP iJ jLal jj ,j<9J t_^»! jjjl .ci~«j! c-jU SGR ^5*jj jjjS'J* 

ojL-^ jlj-ii J-^i ol» ^>»j J^ "^J 1_5 jjA 

jl jJ J-J lr C-a^J L j—- jj Ij SGR Jj; jj jij A_T Cw'i o»A.,.*i ij^r 
yl 4 j j ^ 4 >■» “ jj ^■J fc *** jJI AJljT ^ Ul c(\ ^ A A j ^ l>^j >*) 

.-Lib J^ J*^ ^^IjJ 


jJO JuLj, |J^*C jp*J ffrU gU J 

LS^ijj^ji Ij jp ^ SGR jj j^« <_WJ*' J- 5 


JJ^ 3 ^ Ij j*ij ^ ^ Ij SGR jj jP jljJ^« .UjJ-i dfs^fCdiT 

( y l c- 

L , jjaJ (_g Xj f».. — .a " jJ jlwiija Ij j jj ujl^j jl y> j_j*a J j> o j jJ jJ L' 

*iij ^ _ la ’■ ~ 4 j *jn-(_ jljj -Lj^i V*l tj-lLi ^j _§*xxj <aJ g I c—>1 <r(jj j yr 3 

c~j Ji (ii^ 3 jlI j SGR .j jLu^ _ |_$ jjU »y L j.L Ja^jj pJa'J - j jj 

jlj^ (_jl y Jl«s jj- d)l^» ki^j JJJl yu* jjjj tJJ* jl Ij Jj^j jjj .^.-fc- »jl» 

^Ljl y yjb jl jjt ^j -ill y^ SGR xjy y) ji *£ JJ-lL cSj^l^ 1 jl ^y.^r 

• J y> pla' -j #1 ^"(^“^T ls^*I J* 

( jz+- * 1 ^-S"" •Sjlj ^jajlj jliaJ ji( J jjj J-l j (_$! y ^l»- jl y jj y tC<J I 4 J j J 

SGR _/1 «J1 .j jlJ^j J USGR jj i-Cl^i; y•.':■+> jZa l 5 jj jl 15 Jl <T J jl j iyj jl5^1 jjl 
uli Lj tJaili j jj Ja-I i (_jLfc JJj IJ JsUsj j I ij 4^Jb i j»iJ j j4^» jija jj-*-*! J ^ Ja jl 


Ja->w zy-j y\ 


L<. 


'b Jj^rj SGR j j J Ji p-*IJ ijr; ijl^lj 

.jj! •i^j jJ Ij j>Aj jy.w! jj y 


1. Schussler 
3. Morandi 


2. Brenner 



JjSJLaP J jjj jj 


jjj oL^a^ 

L 1®aJ J^Jju yij^ jl J j-ij -iu *y 1j -XfcP SGR ji 

1^ sj\yS~ tc. i..>i—i . Jj y^^y <*-™- a ~‘ A~o jj *j |t — ..jlSb ^ I »xiS"1lj L" Jil^i .iyii^ ^.Ja. * .. ' 

SGR j J_jL<< jIJaJ t Jl aS"" c—«l }y?y> i-wi» jj_y> 

i j i y • •UAJ^ tiisitj* SGR L ^ jj 

tjljlSL-*. j jj‘ \ AAf 4 jjL-jj j i$ij) Oji <(\ AA6 4 j jl-Jjf t ^ AAA 4 \ AA \ 

i±i J,j\£(\ AAr j ' j'^jS')j^j(\AVA J>^) f- 1 ^ C (A^1 

C-uLJLJ (_jl»olj jlJi-T jj-; jjj aLjIj jj (^AA) jl jI^aA j jjj*- J ( \ AAV 1 ) ijtjJ 

Ij •««.< >* ( j~iyl'2 .JjjjAJ y _jljS""SGR ji J Ol9^b>-l J O ji JJjl ji 

tAiL u^: j J i (A AV6 t^j-ij) Jj>j lsWtt ’yj <jy, j- 5 j-M #Jlajt j <tJ <ilf!_*Li jI-Uj ^ 
SGR oLs^b-J 4 -! L j-i-j »jlJ-Jl jj .j ^y^'jS (\ AW '• l j~*.y k s) 

.jJlAiib aLjIj 

JJI_ilj 4ja_ilj 4_J jirf jl-Uj oU^>b>-l L & L^*» SGR jj oli^b>-l 4 ^jj 

Jjj y jjj j~) j Cf.J* jl try. ji lSJ^ ^ jr 1 (^ vitro) L* jT c* . ^ * |_$l| »~.-.i« j j 

oAj^A^-l ja j^* jLu ^-y*0j 4j aT (A A A A 4\AA\ 4 j J £ I tY* - A jj-ii a jj>Ul» 

' ^y*{S* ' l ^ ' 1 ~ (-SL/f y* j*iljj jj aLf"^jjljl y 4j j j-L 4 Jl*»jAj SGR 

j-^-i Sjjj jl V-J* ^i) -> J (Jj ^ 1 f ^ 7 

jl JA* NLw>-I j _j-b jt> ji I 4 JjL) jl-L»J) JLij y^ y\±j 4 LJ^' j* 

y ajU C<jIj Jjij Ja;*' *i»* j» (Jji—" jt> jjT 

jljA« C- — ; i J-Sjlc.,a$jj 4,jil_^bj .JjjlJj -ti_j C-Pj-i*' (JjJI J C—ul 

jl dM y ^ ^'" JIapI jl 4 J j) ya j\ ^jLj jj . jj/L J J* j Ul«P ys 0 JmI^JaAJ ( 'lX- _*-L* jl Ji-‘ ^ts) L y* 

.C~~J »JJj5jjJ>w» J-ij li^J t _$'y (ji*^ jl y° U* J ‘Ilj* ^c?!^ 

■ Jij^ cSjk l> SGR <i -byy olst>b>-l _^wl’ j o»-jJ jj tj.L <L*»j Aj ^,.ia'.~ 
J^ILj^aJ jJb ^1 y j»- jl y j} ji aLS^ ^Jaa~0 j^JLj ^Jlf L ^j> j>i> d£j SGR 

yA i.y^js- ji , c .—■ ! Ifj I jl j t^j^MiyS (_gl^ r .j^]g iiS“ oM^i Lr i«j SGR ^ML j— j 


1. Cochrane 



vv i Jfo r j *jj 4 j j c*pj ~>_ J -^* 4 



r f p a 


x Ojj JjJL» jI-u; 

Jb«- j! jmi jjjlL* L ^iSLijlijTSGR j j Jo jL> jlJbJ jjjj ikilj X-P 

ji >jla j) if JUjLi cjUi^I 'JtlxiSj\ McCall j jj Jb .c-i^ JLjl* jj j 

jl jjLlil .JL2 ‘"- jj AAlw *j jaj L& .Jjj y iii^j Iji ^ykJibLt J (J^jt (JjAp- (jlAjliJ 

.OW) JI;l£*A Jjfl 

Jlj* tol—ili* J. A *. ; jj j Ai ia * .J j Jb u>L^j>4>- Ja*« y SGR jj ols^IsM 

V W 

jLj j jL _; (_^l4_J * al jjC jjJj *J 

c--J *f{\\Sb ‘Oj j. M j J&\j* jj JjL X- ^ * x V ^) 

* ) ^VV ‘ c— jj < ^V' tj*^ajlj ^j*b jA ji J jL> » /• 6 - ' !\bx ^ • ) j f *i 


1. Brocklchurst 



OV Ij iS n * j jXl I 


VA 


ljL* SGR 1a) j a j j-i y i jL—< ^ ^ iy^yj J * jjW - • \ ^ A t <jA»- j ' 

Oji ojb (jjj jj jj-1 ^^4-* \-Y) f*A^ V i ^-7- J Jre (jjj .P j 4 ji f^L?^ ?- N * ) 

J ji-j * j \ - */'\x\* ) AiL^* j ^Aif ajIJL* j -b i1-A*j aS* c.**' l ‘ . » . » ■«' b-^jj I ji 

L ajLL* j I SGR aS* JU- jJ (\ ^ ^ *\ t j 'y y? - ^ ^ AV 4(jlj y^y^ f j-A> ji 

jl ^.‘...) -ob oji «“ j—* « c-jj_ls .(jjj jj jj_; jj 6- \ •) o-*>l 

.Jiil ^ jc5” 


o)i^>bsG a£” C-b ^j4J-b 4,y-...’i[$b ^1 .Ob Aii-bili y£~j C —S J» ^1 J^Ji L»1 

4»Lwu_j *j ^ JaJ . JjpjaJ j-L Ja—iIfeAjjS^ols^bb j a!j 5*jjjiSGR ji 
J ^jl$>- J^ 9 jJ <—JLLa^ ^j_I a£* jjj I ^Jbl y aLS’”jJ> jJ jb i1-A*j ^ : h' . " ^>—Jl^b j jj 

■^tf* <s*jy 


ilAiu y Ajl y jb » ——a J aL- jj> ^j-b- il^> ( _£*J&1j* J bJ j (_jb>«-* b I^r-' 

^ & * 

^•Jtl y i$\y ^^iAjl*« L b^b b-b- j~ lr ^j*-^jJil L 1 *aJ (_jl^J_^b 

SGR j L*a_J jIa*j 4Jjd*i JIapI ^^...di aL>- jj'Aj iS^y 

d*. w 1 *a> c ,^. 1 l^w*> I $y?$ ^ a^^Ia^L yJL*> \ " mvitro) , ^^ 


.jjyii^y ^.l-j'.r jX> Ja-rfl*AjjS ^yj oli^Li»'l j Aj jS" vi^j jjj' 5 SGR jj y j aS^ 

J- 49 4—~LL^ yi\ &Jjjl jiJ&l y j* jJ j-Aj jI-W n^iaAj <^\y i s * -~ z ; '^~* J“^ JAj ^..lalj' 


l r“->y J 

V 

^1*UJ ji JjI^ 7^ JjL- p.—O j *1>-jA ^ j* J Jaj I 

SGR j 1>4__J jl11* ^ 1 A^j (, uj .X it (Jl«v_pl ,>w a1>- jA .^p ji 

^LJ^b j z.-*—" jjjj (jij^ CUj ^jJj>i a ^J—P ^ b fm v/froj ^l^>jT 

^x5" _jj lj ^^j-uj-Ul yj jJ> j~j_L ,(\ j ,j^”l • Y 1 -^ J^-") 

«■ i /■ ' 

lS ^*1 ub jlj5 jjl' C->J Ji IJ cS i_jJL« p—i” C-C- ytt bi .(^ ^v > ‘j^ijlj) -AJib 
*> * 

Ij il^A*_J NLj tJL>- \—i .(\ ^V • { J*^Jjlj) C—ilJ—j l$JjJLu ^1 L^j jljju" jl 

y*> aJj! ^\y (ji» J - (^ ‘ jlj yyr) -Ai-^b Cj ji ^^ja^j-OI ji 


1. Singh 


2. Djarot 



J '• l! »j J* J Xij Oe^— - f j— J-*u 


. ^ * 

j (\\AV Olj^ - *-* j * ^ ^VV to**^xi"j Oji ji lj JjJ-“ jlx*J jjj 

tdfx'...*) jl j jlji Ij o^»j ^x»fji lj J jL* jlx*J j j j jijj j {/.£ f® vitro) ^*1^0 l* j I ili* 

jl jjfxl x*>l_^i IjjJ jjjL Jjl C>\y y *i b oljjl jjI C. ; * »> 1 .(^ <-j*r J 

b ^bsi*^ - (^ ^ AV) ob^ - * - * J ' .ijlj sy?j ^ilx*7 

^ ¥ 

b ^ ^jijIjS" Jl*“ (jjX^ <~-i yj jJ Jji** .ilXu jj 

J_jii Ol yy> <y\ C-. - ». * >l 1*1 <XAi jJ Xjl^J^y* ol yz*j ui< 4^4?lj1 4lSj Oi 1 y 

.OvLmJ I.* 

c-^L* ji jl j j*ij Ij jl ljSGR jJl y ^ 

oja^j ^1 L . xiLSGR ^ L*i ^jb _^jbi *“■*•‘'1 *■>& j^l.x*o ^l «jys 

i« .fl.T....* 11 (jiX L ^An ‘j j j>«^A ^hj**.* ^J^IjP Vlx>-I 4 ^"X*kj^* ^isj 4j 

jXj ujlj—; ■^j'* ^*j* 1 ji ol j?z*j y Ij Op»J SGR 4^JL txjo^j^j jl y jJi ll o>»J lj jX 

•■ 5 ^ S V jb 5 


sly ur+tlj 

{ j£s’ jX i$\y ^fi^' y ij **'f •—»1 yyj ^ ^y^y ^bj SGR 

SGR tSbi y jxi jjx»v* 4j ^». »3 1^«^p (jjl 4X*j jLi; 

l_51*C-laJLt' 4 j 4XjIj b><.aT...* SGP. 4$^xT”^* jL< Y*- 1 ? JS u^ >u ~ 0 Xjli 

(^ ^Ad) 0 jj—' J ^ S jy h r ^ •■ J ~*'^(_f — “ (_jb“ ^ jX»- jl jL»£ Jail 4^ CX*i»l 

j \ * • b^*“ (J^ y* I ji lj (in vitro) ^jaISXjL* jT jj\£"L<< 

t*6) b iS (^ ^Af) jb^*-* 1 J f L*l tXjjX JjjTjrf T * * 

p-u»jXl a jt»- ji b J y<Jy A • L" “l * jjlTL i^LfiU (\ ^Al,) j jyf j 6 j-~* .£>*_£\J >jljT 
jt£ d \j&- Oji ^1501*jT SGR 4 S""xjL jj (\ ^AA) ob^*^ J 
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jljj> 4Jjj ji t^jjL 8 ^"Lsi^^" Oi^^l ■'^Vls' 0 *—0i lS j^, oLaiiJLa jl cJLi 

,_jj jjlS" j3 L I aT O ... -’ ( j^a>iJL» L»l CwijLi J jj (j-Li jjis *j' «, ■» j jj ^1 jj ^4?- 

jLiJ (N ^ AT) V y jji J «■>'•> ^jr*" ^ jAjs 4j JjJjijj ( _j^4_^j ^lS4b 

jl-iA—* 4^Jjj ^ > Ij \ jJ-1 ^ 9 JJ^ 

• 4iJ»- r Ij O^Ap j4-i ji' Ojji (jL^I Aj^Syj- aT 4ijl4 jjI 1*1 Cij; jI43 

^j!j_T Oji Jj ^\SX-* Ij cj 3>LS' Ajli»a (^Af) jljl^A J ^ ^ 

j i_r*J j ,X>2 j£j ob j*i \j ^S'x 7 »>j ^jt jUup^ ^jjI Ul t4ljjjJ 

■- U 'J^S-' -A-^ S 1 l/^ 4 j 1 lM Jr^j^ ^^ jjJ 4 

ja-ajTSFD ^ ^ .. la 11 j^-a l> -^i jj3 jj jJ j jl ^j«s <j>^ J T~ .. 3^13 

Jj J-iL j j] JijX J jl 4*J jjl^ j^—3 J-a^ ^JtS jj A^jL^- l«l . J JJ 4AI _p- 

J J 4 a! j£" Aj AZw aS^ 44 S" Jt-Jair Ij SFD ^ ...)l^» Ji J» C—a I jj^La-a AlJI . J i«J jU«« 

4*1 j>- 4—11^ ^ .-^lSv° ji ^jjI jl Ja^fc» 

s'* *’ 

{S^Pji ji J—“) LSI* j~*~ j jLijI J C$jti (_J*> Jj^- 1 L?lj 3 T‘l J4 »k jjT J Aj J 


1. Vieira 
3. Gem 
5. Sloddart 
7. Porter 


2. Weils 
4. Thomas 
fi. Christy 



j '■ ijJ-*" 4 «jja J J-ij j— - f j-- J-J»i 


A<\ 


-t-ij cs^"^ ^4° jt iS^i* ^Ljil £~° (oji j ^xS (_ 5 l» 4 iL/jjjjlS^Lu L l> jlxSj y 
^LaIS^^IS jA CjIj SGR li^ Jii>- jj C-.J'I /,£->.» t JjIaIsL } J»w» Jlizll aS””^ jj*- iljj> ,XJ^\i^ j jj 

-Ui j (jt^iil Ji (ji) j' ^ J■* A; J ji ijy ji 1*1 -C-iL j y> ^ y&j ~~*jp 

■ C— *1 jLl>-l Ji ^y^Jjl olp^UsI j Jj 

J ' ty\ bJ t*j jj^aj l s^j CP^. ok^ T OJ-4 ur^* JJ"^. 

^ Lj asLu aS"” ^ JiS"" j jj ^ ju^j L aIsjIj j j 1j (_£,j Jai* \ ^ ^ 'F) jtj 

j-L dis2L>- jjj j ^»v>- yijtjil AS"" ^y*lSdA .JjJjaj C—ili j—j* ^Ijjl j aUS^ J i jj aJjj 

jiij jl jjr** ^4^4 a£* L i Jj J....J j ^-Sj....jj aJ >-jf aj jj-L jjJa*«^ i ^ii.' jl Lj-* 

.^1 i ^jL-i j^i.i^.i' lj C—JL*_s j (JjjjJ—S" jlj** (j^i) 4 (Jbi s 


*£ yz~* jp Aj is JJ 41 jUaili j! ,vJ»w*A.(^^& {aJLii yp» (jUaata l* yJl\y _ .^pil ^T 

j_pa il y> JJjij [jlii! ^j^IS» 1A j jj ( jSj. : „ ij C ■ ■* I a£* Jj I 4 C/P7 ®J^* 1 ^ (jl Jj 




{j^jr^* J- 


-Ui J (_>l^ 0 Lj l 5 J— j' L |l»-kp jl A-b)^7 I ^S X .aJj J j Jj J-i j 0^.^ 

lS^ j3 |il^l> «A1 jI jX> 1 O-jjI ?t~a\j y+i Ll 

lj1 /jfi I ^ ^ Jj L SFD 0 j^S * nJfl*N^ ^wj j& , %-U j L*j o ^*-U ^5 L a^ j i 1 

.aAJwL ‘Cjy1 3 y o 


J-b w>/ C*-JW3J 

oaAj ^ jL>LT*cJ5 ^aS^ j 1 ^ x.aj j j ^SLuJLS'*c-j ^ -aLjIj j! j!_y 

(ji-l -uij ^Ipi) jX -u*jj L Oj-oj ^ 5 ^"^jl J«ba 

-b j^y jiaJ 4j aT tiSL jjJ^v r5 U>- <p lj oL L c-J I J^-jL; 

jyilSLiiUjT c-iT lajjj^i —'.1 .(\^^V j LS iS'i) '* -I C-jU jlo^ y IUaJ/ 

jIj L- 1 Lj_rf jj_1 -L^j tj-Lj I L C—j>- (i?i vitro) 

(jUijVii-Lu >_j ) j»Jij aS"Jj I ^.a 4 tjr*^ JaLiL« jj! jl ,(\ ^^ * ^ Y'-A ( j£-i) 

C —“ J^S Aj lj jjj (jLaJJj I y j .JLil; 4jJuli J*^ 1 |A ^Vi *■ ~ Ji C—«l jjj l __yi*A J l 


]. Banziger 


2. S.J. Crafts - Brandner 



J 2 J jJL -J J 


\' 


cJj,< J?’.. 7 jj ia-tvjl ijl_p _P j i£j*“*‘ , l b ^pbl (^t—- 1 lS^^J j 

j J>«jb) (Ji-bilo jLiis^ .(\ ^ ^ 'p J ' j y y* - j JJ j t j Jli* jljlP *>) Oj Uj AsUtfl 

(J 1 'y ■JZ* i_prJ ji <j~» b t? JJ> '_p* (\ ^ A * t f J^ybT t \ WA ? O jJ!j 

(\ ^\() ^ij*£ Ji*) jUi>^ y_[*> oi>- j& tojlsojliif i^jy j ti- 9 ^ ^ jo «—»T c-.-j ^j 
Jy 1 ^y ^i^-uL 1 j Jj ' 5"I y> aS”" 0-5_y_-ij ^*--*1 _j>- L* .Oilo J^S ””ji V^jy iS^y I 

p~yL5b ^1^-j ^ULJL - »uJ O^-i ij_s^ y\ J oi3j> jO Oij '_/7 ijb u? i-“y, 

aS"” J JL j-Xi ‘^S'jji ^ Jl^o jjO*- ilalpl a .oiL^^ j-ii ^S' a ..- t S" c-jI oOOSjIpI 

•iSy^ -(A ^ • <-J^ I) Jjb aLiAj OS J jj yJ IT 9 j jULT ^t»J j J 

aL>-^ 4 (j jj j> ^ j5^JLy) j jj t_A [_jl A> y»04 A?" O—ul i_j \ j>- cj jju*i j J-i dSjJy 

£**>- jb' L -i j' J-H* ijJ^ o oi ‘^jj; ^_prj t>J ^ -(t-f b T-X : oTj) .j y^^y H 

(i_jl (_jj_^-) ^jJ_—■ (jO_i ^£~jy ijjOi s^U AOuj^j •«. A3jX* eiU 

y>\ (jjl j jbj (^LfXsL ^.x jS O-pL aTc(^ uv ^l$j) or ts^b a-'I 

^ 44^* » »4- 

J J Cj j i_jl5j_j («jA5ji^ jjj jS 0O—' lS^-3 • 0 -" u ^ _)0 - 0 -4J jVpl 

4>- aS^ jjI (|) I j JaA9 (JW j^yl L tjsf^ J~^ J i m ^~ L Z" M J 

.OSj^ rj 


l>T ^LT** 1 ^ Oi 1 ' ^ jj ^" 1 b -^J J-b ^Oi 1 

y t yj tix 0-2 ^oas>_^ o—-l iJ«jo> aJ L ja -1 ^jj>. 


SFD 0 


LS*“ l 


J 3-i* J-J (J^Ju^ y joi j t-)I 0^._ > r^' oOlsj y J&-'s 

Ja-4 y (V- \ ^ b L -Ja; Iji ~xJ> j |_jl y aJ j 0«T O—> O (\^6)' < ' Oj 


• 0_4 AjIjI (\^ V t ) Obl^bwfc _J (^Ij 


Q = (K <p) ((Air - Y) (K + 4>y { ) 


(r-\) 


1. Rodriquez - Sotres 
3. Adams 
5. Kermode 
7. I^ockhart 


2. Walbot 
4. Rinne 
6. Ray 

8. steady state 





I^liota OVj> 4 W Jj jXl 


-iJ 


^ Y 


_ , _ * 

Jala?*- L jj$LLp 4il—il Y j jl ol Jb\ -Lav j Jji^ J>-l:> tjzi tSj—■'I 

* ^ 

.0—1 8j1jj J jOl dSjjj lS'^ 

j » ^ 

ajl jO j! jl y& h !j LL Jaj \jbi ji joi ^iS'jji X- \ J.>L** 

ajdll) J>T~ \ J^L*a ^yfiy (At) J_jL*i jJ»j J ^ <—iT OS”ja-w“ (^JJ*i J (0i Y, K) 
(At ) \iS" y^» ijj yj Jj> ^^jL- (l)- 1 -- ^_) jj iw jiiy L iS jL>OjO>— tf'ji 'j 

^IL-a-i) jh» ejljj i oU>j«a> o»lj~Ju ^ j t Y jl ^yoS^L (_jjL— At ^>wji j j t£ 

• J Jj^oi Ij ^jJLi jOi tiSjjJ ^ (i jl _/lY L 0 J, 

j J JjO» i^Lfl_ji»" jl Ji Cj-L ji Ij JjJL" vi^J jol dfjjj JiL» ^1 jl aiLfi—1 

V * 

^■■Oa- ij^>< _* ij— s^J L L*l iO,..l .jJL^I O>o J Jl_ ^~fiy i_ftl"><^i (^LjjL 

J jl»i !i 4 j Ij (— I 4 $""(At ) (^^—41 i—~-i .J—L y y» j jj Oij jL L OS"ji j i Ail y ^y I a .5 Li—I 

_ * _ i 

y-ju 4_! L ^yyljjj 1 (_5l$J_jJLi (_L^-I j J O—Jj 1 (jj 1 (^ j^—I l_~~i jl MLOa-l x£ _y* Cl IjJi 

y L« C~ki1 jb ^-Lili^» 0 j Y ! K a J.~S' i y~*5 'ilL«Jj-l lip yA \ZA^>y&>- . iyi> ^ 

yj ^yjy C-^jj ^ *—O"^ 1 0 J*?** t Jy‘ k J*^ 1 lS^J^’L** 1 

w s' 

—Uif Ij _^JLi j-Ll dS^jjJ 

^*>\ L J>-l^ J ijz* (A/r) >—*■■*lit iSJtf 

A K Krn^ Ll j 1 Ll JL<J Lg * ^ la . 4 y 1 Ll . * 141 I ^1^*41^ jl (JLtollLj y^ 

jl j c—il ^Lfi ojr*^ 4 JjJ-“ Ijij jlji ^ji-Lsr- ■>'>• ^L" c-s*J Jjly^ 

^ y^urri ‘0^- ui' • x ^ L r* ^-O*- J i^LfljL c-^ 4 j 




ft c 




At 


yj u 


Ln jl- 


^jjO>- j Ji jr* 3 " jl J-^La- 4S^ 

iZ+Pj*# J jj U>- iC—^J j T I ZiS 'jl ^jA> ^Ijj® 4j>u 

4 4*'^’ 4^" ^ 

jl 0 Aj -ilj- 4 ji^Li* j5 I .j yS j\y t^j—»l yii jl <jL*j jj- ^jls y>-i 4j (jii iji'^' 

i!j_a Ly *>l j yjbLTo—l /,Sw. i(f-f : ^j) oOLSGR yS'loa- lSU jLJ Zjy* ji^Li* 
jl_ja ^ I L y*^ly i j—5" jj ^Li» ji L»l <xiL 4 —IjJ (_jIj (SGR 0i*) ly 1 o j~a* y 

ts**ly ijd -yri Lj .}SGR j p—J^ jLi* ^ A^L 

^jijblS^Li j jj (_jl y j>- jl y (_y«-^ly MUjji-l -Oi _^iaj 4j (jO^ .0—1 jljA J AjT y j>- 

jvl j (tjljlj OiMj-aa^n Jj L y^r0 # lS^'^j) -^L ^ ur l>lTj jj joi y Je ^y^y^yi 




J '■ J ll) ji, >JJ* J L-P J-. . ^j~U J»^»i 


talS^-L i (jj.i ji < j-*-* 1 jy 4>»Jj ji oj-i A?r ^>15 "^pL XljX^ LS -«- fc lji 

il_^» ji ^tljX <J>djk Jl -^_t iC~^l j-L JjIpI aS"jjJjLj j-xiiiS’j^i i_iijX 

*A-*t ^ " J. 1 *-L_J* A^ . ^ * ■ J ■ — < -Lfel *—- 1 A^ ^£ij>*j t .ij-** ^ J-L (^jit® o\S' jl 

L" >\y ( ^* A 'j *£ L g t '&* jj-H —r> {j“ ji (j-H j^j (_jl» Ajt ^Ijj jS «jlxl jJaj) 

M^T tjljl^Lt j I^j) X^j^i ^£"j^«j aj j a^-Lu <-Jai y~° \j -Lij -Lt l jt&\$' jB-p i^J 

.(\^6 j 

jl ,-U_5 uWjIji Ij j-XiiiSj^_j -LJljX^ jJ aj'jjo oL*p 

LL~**I K JL; t_j I ej-t»- ^.Ja..j ji Y )<p -bT ^ y (jrT l sO j-i (^l*j-t oUJlk® 

.-Lit ALili i j»-j J*J (JU- Ji jjj ji C-^l ^jtL« ^^Jj J (\ ^ A 6 ‘ T is ! 7'^ T J ' j*^ 1 ) 

J^j J^i C-J ij-b»v kiisj .-LS'ijJbu C-jLf Anr dSvj J>u Y cA'>’ 

x - * 

Oil 0j~* ^jlfc jlXjlL* l L^jlf X**fjj OiU 

0 w ^ 

^j-jI il Ij !J-%-jp> j ijL^« >v*0 j Y L Ij JjL* jj-ldSjjj 

^1 jl j -U*>^ ^l-^1 jt^ 

jJ^ ^.*A1 ^^_J»j jX (j) j Y c~*jI aS""-0 I ^ j t \jr*Z *£*> 
c^ l I Lol XijJ* dSj^ cJ^ c u. *^l -xij ^Ijl j^ 

Ij jX ljUjU>-L- j (c^I y&j^jffp L c-^l yS^jy Y L y^j) 3.)-lit yS^jy j-t aS" 

ijJ>v* Ij J^-L* ^J-lil^jJj (ft jS> J l^ajJ5"Lt^Jjl^^j ijSj <C-^Jj ) 0 J~^ 
• ijli ijs^-j j-t _j*J ^Js> j- 4- * 1 ^.>ji J *— 1 ^ *-> l “t»- (_5jSslI ji (^t 1 ^IaJj5 
(t_j I (_$!j>w» jiS*l-^-) Aj jj'^jj jl~i ji^ - J *; C-O^tp Jj^ 1 , 

j-Li*iS^^_j -ot oT ^tftjlXsi-Lu t j ^|-ij C-JijJ>v» .(t-'f Ij T-t (^glfrt X i) 

Aj -b j;_r* ij j C-j ij-k>w« jjj I C—ui jjX*^■ j Jjf" ij J>«-* jX ij j O^i 1 ji ^j 

j SFD JjS* Ij j jij t5^ J - ^* <j{! jl 9ittL»l .-Lit j-t L 4j^“ j i [£ jlij^Lx 

ojbjli j" * - - ■ O ti^ja>ij Aj ^jla am ^t* I jp 4 j j X o j I -01 
jX j^!jjX~> i^> 4j ^LaIS^Ij jX xij oil aT y \ <J-l« yj) 0^ LS^** 

-XjJ l 5^ 1J 0-li 05^ cA^i 0^ -T* ^ J-* J i J-t ijl-L J a^~jIj 


1. Schopfer 


2. Plachy 



^l4jl J O ^j J Jb 


\f 


jj* C—Sj jjj 

j-Li J_i j| j_j jSjl- !i y_Je jl lj (Brassica napus L.) -Cl_*>- iiSLj^T -uJ 

(► b ^- 7 J 1 ^ (\^A& J jjLi,) -AiT^. (^ L j Y j-Jo‘ JjL ajljo 

* ^ * s' 

C^y* J- ls^-A* - b- 1 -* "J-A ^-r 0 -*' olj?“ •- L "Vcff* i O- 1 -* ^jj>. ^y jj* 

U-A-i^ijj—j jS 0^ i j_fb-s | l Cf*j* j bj jS L bl £C—-J jb -Lij jLL 

.>Aj_ I -l — -i J) <0 ^j>y JJ*> ^ ^l fl ‘* CJl»-S jl ^< w —- ‘ L>Ja 

4—S”” J jli ij-J^-J sjIjO CjL-«a>j-A>- J A?T ^jJulain ejjJL ol jjl tC. c»il -b 

jbj ji 8j~» J j«b t>b jb^-Lu h-*y ^jib j-LiiiSjJj CoijAjv Cj!j —ij l$J 1 
i£ A7T a> C - x 1 ' j y- ^»>- 1 4^- jl jb ^ jb 4-1 j si- ‘“I ( j ^-*^ 1 .-LiL^« 

* S * S' 

*& l ^{p- i£j-> \i£v j} ,xh\j j[j ^J>j)um j\ ^\j> 

jjjl ib»jl L ijb JLO-I O^i ibw! j y>xp <U C—-J jl-LLa Li C—-I 

4- i J -AiS"-U y [_£ J^jy_ jj-b t4*3 “bil -Li J Aj i£ j" i_ i jb j L ^Xi-J C-6 -Li aS”" J jlw j -Li li5j 

oljjl j-L a jl-^1 j j-^ Li -Li s jji j -Liiifjjj j c—<*iL L jj v ( ».t,,., jX 

• •i-iL^ J-L b 5 *"^ ^ *— 1 ' ^£ y~ 8-C^J >1 _^p jj-J o-L>i_j bib~“ 

5- Lij (Jflj_jW JLJ (Jb- Ji JJ-b (^IjJ (A?r jK J(j) J Y) Y'_ \ AialiC" JJ >IjL CjL-a> J^a>- 

8 jji Jj-J 8 J (J>L—“ 0-i-i ^jj>, j> bjl 8 -CiS' ^ la 'T ijj* ji -bis <>»~j ji 

oUL_rL aS^ U j I tjl>- L .5 J^j Ajljl ^jjl>A_s<i J-L j“^A J> 

j (Jc^'S ^LjLj j ■-jij-u I a^"- tiLL>j^y« J ‘--■ — - 1 ' J'X* jjjl L i— ..--I ajs 

,-Lil^ j-L -'-ij jt (_j-L-i« 

S j-L iSt^y *I b -Li JL^l ^<»j Jb- ji j-b Aj JJ ij Jj»»^ aS" 15c* 

t(\ ^ tjljl^., o i- » j ^ \ ^AV i(jljl5b>j6 j L jam ji j-L ojl-Li! o^i 

‘(\ *WA yr ‘( \ “\Af j r c-L> ‘ I'WA t T ^jbl j>) 

j-Lj a^ jl j-L j j j tLj-* js -C-sL jji*^ (\ ^ V6 t" 1 b—ij—jU j ^ Lljj^) (\^VA 


1. Miceli 
3. Millet 
5. Mu rata 


2. Grafius 
4. Pinthus 
6. Matsushima 



^JaiT J : jit ,3-Li £ #j J* J -Lij J*si 


A& 

C.,^ I } i 9_jlXl J J~~"St *■'*“*' jX tXXi jiaj-i (j^Lp Ji 

Xi> C~) J jL^O jX liSsj jl ■ ■ > Jsl4I a 5"” ^lij .(ciSl ^ AAV L J ^15*1 • V- A 

jX j! c..^—i j* L j»L j> ^IjjLj o_^ >xi c»»J jl jL -«j o jXJ c.^»J 

Xij o ^ ji ^X^" ’ X\j AS"” J ll jLXl . jb 0^— 1 J ^*>»>- U*iL)*^ Aj 

9 jlxl t( ^ A A A <»~.ij* 4 ^ A ^ A t' jL&LJ'j*) ji ^*j^ Oxj Ij jX J^-l j 9jlXl uiS^* 

j ^ AVA t jljlSU* J \ AV& J Liljj^) -J***'J* jX 

M AA \ t J * ji) J jb ^.J*“ j^ j' Jj jX 9 jl-AJl J A>-jJ 9 jlXl £gi ^y*- ^’ ■ ■■;»> 

aS^Xj^X jJ (\ AVA) ji <j£jb .j(^AM)' , jj_/' •( l r J A ^ 1 A f ‘ j Jjij 

^IaIhIj (\ AAlf) J XjL^—kI .C~»“l Aiib Ainlj jJ (j^Lp 9 jlXl Li j-b ojLXl 



jtu Cmi[) jX J j -Li>- Ji j*>. J ojU» Jj (J&jj jjU >1T-A j£j 

(Jj^Ap i; a5"aJjjj St AJL».jAj jT ^ji-f AfXjli jlji l_i^Ap jl ji XIXSU 

uw j Jl* 4j .XJj^JjJLwi ijj oXl jL»l»" l3^p ji ji JlS j jLpT ji j JjLii 

.(*-*11 \ AAV) t)ljU£*> j 'jS I j! ^LsSl .JLii JUpI ^jj} jJm» gjb 


1. Boshankian 
3. Corner 


2. Frank 
4. Scott 










y t Jl>- y/J L .ajLgj y? ji j-ij ^L$j ajl-ljl j jL»j ja ®jl-^l 

Ij j*A —j ajl-ljl (_J jS 4>tJj (^ * ) jlljl J 0^ 

ft 

,j|jJ jlji J*J Ij C-?hj UaJ ji yaj ij-4>w« ,jj_y? jl 

JJjL^JLi Ij vj^-C’ Xjljii 45”" liSjjj jUjL I jl jJ-S Oj-ij 4j l; j^a jjwij 

( _^_J O^Lp ajl-A_Jl 4^" JJkj^y* £j ^jkjJj-1 ja a-b-b (jil •A-'j^ jkj ^ •(t # - \ * <j£i) 

(_glj—) c-jij>A>w-» aL»»-jl ji o^Lp ^ Lily ^-ip jl Jli* j wL^Ij aisL y^lS”"^A l«) 
jjSj C ..*il a*A~i a-b*LiL» (_£j ja a Jj Jj yt I 4S - " (_£a y? 3 L -•A-iLi^* LajJj j.AJw4i5jjj 


.i jLa^^a ^j^»-»lj Ij jjJL U j I oLdJl»»j 45" C~*l ^S”" j -bi I a-b Jj y>\ 

(Jy-jL* jijAj 4 sL^jI L Jjj-i c- i lS"^U o«i*S*Ja-p^ji 45 ”"^j_L y* jj jj y-j 

« ^ _ 

ijA_i (^joy^« Ij JjL- (jJ_i 4i5jj_J J l_7 I I »*A_>- A-S^i!j 7* j ja_>i_« i^y ^«l y....' Lb ypl5"" 

1 Ojjyj j ^j^ - ” aT absl (jUil ^ISc* jj*ij (ji' ^-V-j •('i \ \ * ‘(^yLTl) 


.a y aLJ"” jL>-l ji 



^jSjLjl jJbjdj .Jui «L3l£^ yj Jla- jij*i) i£3j^ Ja^yjJb j*j ^Je a5”\jj*»i <_3^p T- V 
>A*d jJb '■■ ^ cjl OpIj bJ&v^P a 5” yji ^_' i Aj 1 cJL^ • a a jIa ^ S^Ac j ~ ■ A1 .^. j 1 




(*■?““' J ’■ J ‘j fj— J-a* 


j. la'.. 4 t J' *, > j -L j-Li tiSj ’j) ^yJ LI jj L j-L jSw J 9 jl -Lil JsUjI ySLL aS^ L^1»jiJ I y&t' jJ I 

^ *> ^ 

tS *^»lSlus j-L -Li»j jl <i£jjj ^ *x-iL^a bb4^5 y L 

_ _ * ^ 

j jj -Li j ^yL L j I Jsu^wa L (y*—t o' j' y^-Lil iJjiy 4 iJ-L?* 4 Jjlrf j-Livi£jjj 

yjjlrfj jj Jjj jlJ) j j -Lit C-ilj j j*-j ^jirf j-Li <iSj jj **l jl o^ 4 ' a£" y'iSsLA 
Ll ^U C — Ja*^* 4 Jj L j- 4 jj.L Sjl 4 ■ JJ J jjjj3 -L*- j I -Li! jl y 4 J JL -Lij -liL 

^silSLi; U j I <yL j_«j jj'i—j jj! ^ jj jjJ-j tji' j J jt j -- 1 -j jL~j j-i— j a " _^ jj o-i—;»- 

J=j_I jj j-L j*-»v j-L J>-lj aj i_jT jj jj L ^ * SyiSH ‘ f-/\ j£-i: <i£j) -lojj (> n vivo) 
yiL ySLu^i j j^ljj yjlj»«j T'Ja-u' <yML j j »_j I cJaip j j jj»j Ij_j Ijjl (in vitro) yjkLSLij L» j 1 

jj-l>< _» Owti A; j-ij j j I s_j-L^- -Oby 4 yiL j-L lSjj j -'-^y®- 1 j-L a^u j» T jS^I .jj'L» 

yS’Lu-^j jl cu>- L i y\ j j-J ^->*>- y-j I ji I a^»I jl jl^- 4 ' j j) jj yi$j *y L-i > -L-^y 4 

J AX^-l—*- C-A9 j*— 4 'j >" yjlj—&! oL_T (yjj AjI*Ljj A^jl^- jj (AOi j .Jj 

.j^iL^y 4 jIJjLj jfJJljjj a~~0^ L yl iji'.JjJ—-j jS J a-.j j Aj 

(Jaijl* lj -Uj j-L lj^ aTjIj Jl*» y jjI Aj ls ^L ji j tS^y L?J^~i (J^- 4 

lA 1 ^' ^ J - i W tr-^jiud' ji jO" tji' ^^jjL-^y 4 

9 J-i LiJI L jl J 4 (^y 4 -* | l __/^ -A**|JJ o-li Uil jjS^L —j j (_jlJ-L 4 ^Jj I ojLm^y 4 w *il3 jL* lj j Jj 

jL>lS" j Lj -Li>j jL L J-L 4 jjj! jj .jjlj y t-Lji^y*j jj-L>^» jIj 4 aS^ ^•L^la j-L Ja-^jj 

j-L_i L a j- 4 C->u j oL~tf j-<ti>- j Jaj IIji L A^" j-L J jJ JJ J-S Ja-« jj 

^ISL-A Ij -L-jj aS" j-L j J ((OC-LjiI) L J. J - — 4 ^^..ja ’ J j+. — .j'Jv- 4 i£^J Aj J-L 4 ^JJ \ • Jj-i^y 4 
aUj/ ^l>Jl (yl^LJUj jl (_JjL—i a£*jjT ^ J -L L .C—J AI_jIj LlS^^ tJUjI 4 ,j^Lo ^Jj J-L—-J IjS 
jUlfr) Aj LL-^I J (\^ v t(yl^ ) Alias'C<jj-rf9 L JW Jjj 4 jj < J-U iji 1 J Ja-i l>Lh 

XjL») ^jbbjlis^L^ L (_>l^ JwL^ ^jil -L....) y, 

jl C—*»l \jb*j jfi"yj j Jj wUi j oL^j^- i Jl^ I L .-liLj jj 

Ll..j y ^ -Ol jj -la^ 9-AiS^y ^IaJ 1 j o v j^«^.>wa a--IS^Ij <Jj*a yj I 

■■^ o?^" b lJ-j- 4 jjJ 

jyJ-U- jljjD A; ( ^yW yl-ij i-Lj I jj J J jl ti^-J»I-Lf A^ A^J yj J J J 4 J J j yS”-L!l ^yjj U j I (__5 L* 8 JIJ 



<_jl4ila aj jju J j 


^ A 


i j_»-j a,^-^_ 5^l .jjlj j j_>-j -til^y jjj i jS^JL r wj aJj! u-oj-t*^ L 

a JjUi AZ>-b»ill (_?! APjj 4 -iaj Iji ji -Uj Iy j i y I C. ~ . n . * l iji y—Lj I L jly 1 __y° Ij *AJ I ji j& 
ji ,-tili 47—ilj j 4l j ^yia->vJ Jaj Iji 4 j (i_JIp) Jl^\ Xj\ y c—I ,c~.l 

U 4-till ^14Pjy> JsjI ji ji I -tj I j3 ^ J> i y > l. >jzi, ‘■'“i Iji Aj 4,7 ...-1 J il y jl J-i3 

J—_Ni J-U y) .-tiL jjJL^I -tily C~ul (^jy J—°) O^Ip ji 

^ A j 

Jai>-Jjj jl> jl-tily »iiy lSj»j ji j-i ll .i jLu^J yijj jl-u>- lj SFD ji ^yiyjj oli'jliil 
j-t -t I iy-j yl l $-t*0 .jily! lj SFD ty yN_*i> a jji ii^j ji yip- ^y> ^j^lj* 

,_Lk.tl Ij -tij 4^>lil Cjl>-I /yjt 


.(SGR x SFD) iyi^y* jL 0^*j *^i ji aS”c_J yp _y y»yi ^J-tJ ajl-Cl 
.p^<p IjSFD j SGR Ol j,— j»j j j^U j 4; Ij -ti l» j -Li o jl-iJI J/bli iS'ji i^lly C4S^J ji 

(_$ly il y ji j I Jj^ jl Lsji^ 1 ali^l jJj -la-py -tilyy* SFD j SGR 

t y>jy j-til l (_£!4_] ^L^J^Jl«u il-t*j tyjb jt j«Aj -W jijji SGR ji oIs^Ip-I .iyi pjj** 1 ^j‘-'t 

t > e 

t>L^ j-J ^ l; j-t; 17 Jj ji> jl JjIjj y> Japv< l»l p ia. ’ - j 

^,-1;’-' jjjl ji l»l c.wl c ^ i ji SFD ^ ^ll'.' ij j» ji oIp^UpI .ijlj^j Ji\ SGR (_jjj j-t 

.oJjli j^,Lf t>r j jjj 4i^J a jilli 
j jj ajl-til J ^!j ji j jj jl JjL» 0 I A^ jljJ y~t Ij jj^lj j ol^"i 

. Jtil jj.aillli i jl y ji^"I ji J a j<a« i^ Oi 1 4i2jfj ~Uuj^ 1 

^jijslS^lj ^l^jl jjI SFD j SGR jjJc i^SlJLp ^Ijs^l ^Uj^jT y yj Jsj ji l jljJ^y 
^ly^l aJtlS^-Jaj" Iy jl ^^-uLul <i^ji il>wl >r■ j*- j-t -tij (^1 y-l jl t-t*j J-as ji .ili 

lo t> i j^JL»p j j-L ejljjt tj-ij il-W jjjj Jajljj j-ti jpijj jJ <iSji yl ■ij-^ , l _y ailii^l ij^JLp 

• i^DJ -tfcljat 





jfcXj djXiuC 


(r j Y J-**») j-ij J-ij csLf^yiJ 0 y\jx, ^yry L r i ' J *; V^ui' j' t^ 0 . 

^^ j>-Ij jl sjJ» c—ili jjJl jjj - j^S slo^ .<"..jI j jJ jj jJL ^Aii jv+i l5^ 

-S" dfsj_ jl_^—P 4_> (J-C-Ijj oL-£” >*—«i>j 4—?■-'jSJ" (jl$-dl Jj - J y^*-* il>- ^> Ji 

oL-tf j-a>- A3L»a 1 y'ly £_lS j sj- 1 i_jj ^*j 

^ ^1^1--^ p -( ■ r 1 i»l— ’ J l . ■ ">~ [J 5 L L m j •XwiS^ . 1. ■ l.l I i 'I* C J O -l^LiJ jl J Aj J -0 

ijljl—» {j\y£-A _i .C—w'lj-A^I jjj! ^ j ^ j-ij jl siLdiwl l^t** 1 J 0 I LSlj^l *i 

jj-j J_ij <w~Pj—jjj JsLj jl J C-*>l ( AjIj jA jjj) J“^! J®J> ^ jaP »JrT- 

(%4Lj > -i j bjj_j y ojL-j jjlxXk—p *_)->■ jj-jl Lj (SFD)jOj jj-i y ojji L (SGR) 

.j-ili^ jjTj\5" j-x> oL»j-4>- j iji-JL^- yj JsLjjI ja jl oll?lj'jl 

A«Lj»- Ji ^ T J _^Ju_P , * ■ ' .— ^ (j J *ij*>> iS'' J>. % ^ T ’ *Ai Jiljl J^-5 J^i«-P 

JL** V6 Lj jii ji IgjI ^*1 4 ( \ ^ T Y* j 'j-Ul^jl) -liuJi b i l i . T .*I 

l5 aL 5'ijliC—j j^y_y-i jl bAp a ?-y >jy* ^yj>y ^ 9i y 

.cJ/ jl^s 


1. Engledow 


2. Wadham 





a jSUuj* 


J j-" 


(jJu cjljul 3 jtk«j vX ><3 jj j Ju if Juu) iyTljfaC LSlj>l 
LS » jli c—ijil» j ji i jJjLT 

Ui'* ^ -> . ^ -? i-Li j^Ua ^jA LT l5 3 y y jl^* 1 j I aS*" o ^SOk^w *^L®jt>-l 

! - - "~ L o-Li*w AJiiUio iS'I f - o J-i ^f—Jl) Aljjj^a (_glj>-l ^ 3 -*Jj a5 L~J 

61 3 ^ jijljjl - j-j^ - ) *“~“^ yBiV^i t-\j*?\ ^ls^|jj»- 4jJUi« Lr ~* j jl iS^y ?I a f»-~—■ > 

cJjJjj j,£JL p ^\j_ ^*>1^! ^glfr® : ....*» JUj a> a ^ yj obLi r-*^! jLa-a> 0 > ,(\ ^A“\ 

t 

l^jljJ i„j\jpOl aS*" JJj^ tj La—*1 . ■A. ’ .^ .J I j jjljlf" ^Jii_jj Ij <jjl J Ajkii -UrfASjtp aJ L- 8 .jjl Aj 

cJ jJL-j A_j j sJjj jj“jjjj» j^£J l®p- C-$j^ jJ L A—jUU ji i_^Jl®^ (_£^>-l 

L» AT .21 J A A A>-jj tAjli-kll* A^aj (jjl J 3 yi/ 1 

. w-k*j I o-Lij .a^^L®^ . ! j IS - * Ij^l L j j ^^.1 ®.p ij_y j 2 

J jl jj uLj jl. /g ^ a ?xX_® *-_^>- Jp3.fifi* J 3 ij^lj 

[_jlJ_| <k~il>vil LS**i £ 4j.i2> 4>-)j* *■ ^7 jlj^>-)) ^ jl fi^-'P-P aS"’ I^>- Oj^' j~» 1 C-—fi$j^ 

L?Jj L >fi ^ aS"" -d-Ai^ ^..la'•“ Aj ^i- 3 4j JJ J~j> I y J_^1®^ ki^J 

(_gl^j a 5^kCsI^j ijLi! ^L“j ij^i^P aJjaj (Jli® jIj^pa .C—k*j|uJ j^^J ^p 

C-jI^J jj aS" iS^” ^ j-L ajl-lil ^kLjjil a C—ijj jjJj 

' j ^ ^ \ £,r J> Jti J ?>J J Y ^Jj) J' 3 Jr 1 ? <ji' -^Lf^’ 

a-L J jj J^'t“ l 3^ ^L®^»-l _J ‘■ ’ l. 11 I aXi ( \ ^ V • A J^J^J- 3 ^^ jj jl*) 

(_,^Jj a^ 1.j - .- 8 ' Aj i jA^S~iiij^ £ —*^'^f ■3_^^ c ' LS'jr^' O^j^ - s -^*^ j t 

j (_jj j j b 3 _p“ a>- jj jl jJ -1 tjL^L- j j j »xi j ^i®^- i£\j*r I 

.JjlAIkilj i_9 J^»" 

Cj jjAxji L Ij ,ji j j ^ 1 j\5"" _^*j j <Jjla~a>»j jl l5j L* ^ 

j JU- ji ^*1 J?- j j cSW—*i jj J oljLi ( ^' :> ^ I:, ^ oLAL®a>®i® -C-wl ajjAJ j jjj j 

J^oli |_JjU ! (Jj-SjlS"”A j Ij j -Cj|_ 5 jjl J^ 1 ®^- L?l _)^-1 jl ^Lp^^l A»ljj! b 


1. Charles - Edwards 
3. Izquierdo 
5. Edwards 


2. White 
4. Ha rtwig 




jjb jAj a j£Ua> . fjlpr J^»i 


C z'j *■■ J i^j-J -taLa" jl ^ Aj ^ l^Julp Ai Aj L J ' j~-J> <wjI J ^$C.... i> » (_j 

j AaJUa_j> 3 jjM' C-J**-^ £j^" * 0 ,b' Ji_> jl (_pJJ J/J ,/JjlT.X^-b^ Jj^Le- 

• » 3j-t>w» Jj^-Ln-C- 3L>'_>^ aXjj*^ .la'* I ji ^LjI Aj A>-^7 ^.X& 

aL-*>j 4_| a-L-i .j—xJ CjISjL — 1 jl jl >i£j JJ^Ji jx• (_yLfcX_j I j_} j_S”"jj jj-i i 

O Ibl-J jl , X . t .j 13 aLjIj 3 S’ L (JIaJs—Ij b^ja Aj l J a JjLi ^ilj X.ga C(_J j L> I ^ Ifl1 I**- ~ J Aj ^ssj 

3__^1»^ -tJjj" Xj I Ji 3 J_a^ j3 U CjU-^U?! Aj | ^ s £a5~3 ^L^S- ^jljjs^l \Sj^° I 

*jj»- 3lX»J 3la>jl Aj j li4»»j» jl ,^a»J ^JjL*j CjAp Aj 3 j^lj^-l 3j~fclj /;;.'.*«■« a. 

j ) jf (jW- Aj \yy-\ jl iSjlj j 3 I j* Aj 3 ,C~*jI oXi j^ jJj j£-i* l 3 j^Ju-C- (_jlja^l jl 

i^ J rr^ > t j l . tl -~* - l ■>* t^lj^-l csU-'i^ J ijl-ul r/_ / ■ ■ >-$-* jl ^j^j aS* ^“ ... ; w j j^Xa^a 

t X - ^ l L J XX-J IjLT jlwCj>- 3 j 5X^P jl ^yj.ljjr' 0 -jLl fc-jy ^-Aj j X ^-r*“ 

jjj mS'j} j—*" J l*- t — 1 a -1 yi^ljjl 3^^-L(_jljj»-1 3 la J 3 “A*j /jX^aA . Xfc3^yJ> yijjjjl Ij jJjlJU 

.Jj j!X jjJ^jJ-i ^Lj| ;»aA «^j LLaL-J JI JjjI aS" lSJ^ 1 I oliatj jl j3 

t_!tJ_f»J jjJjLS”AkjiW- li^vj L J ^,*^ a j ^ a - - u ^<L*'ljJ -3J^lo-P i^ljfl^l A$j I Aj Cjlljl i _s~ i “ J . 

^ 3l J -j«-J A_J 1 aUS ”jb _)3 3l-AjJ ( _j* Jl i) LjtJ^fAJ Aj^j ^LjjI 

j! » 1 A^ I^j>* L3j*jj Jh ^*jj 3 l>^-)l w^L O — ~I aJV^wO ^jI aS^( 7%J3 — Jj>-!_J j 3 

^*-vL jjI^j a J L^J. j I i^lj>*I A^3L Ij jJjA? J 03^J a3^1 jfj* Aj 3 

3 ^5LL_P (jl^»-l jl J-a-»A AJ 3 IAA li^J 'p- \ aJ 31 *a .-Cjl-lj aLjIj -Ij jL ^a*.- -A>-lj 

. I a -Ljj Aj I j I Ij ^.jj j. la t I Aj 13 da V ^Aj ^ l^j aS^ OjJ I 

j»laj« Aj»-Ij ji J jila-t - ja oLS” jIAju) (»LS* jj Jj'ij- alJj<j) ja Ala alJjO'} (Ala jj j) (^— \ ) 

A^ ItaLo” j 3 Aj 13 3'UjC j 3 _j ) aLS" j 3 O^Ap 31 -Ijij A L j-j j3 (J^~* 

j 3 eUS” 3 I-W L ^ _a^J<J» aLljIj ^ (^jl-^ ^ yr J O^U- j3 Ajl3 3 I j3 ^-JkJ 

C-iLj 7*zt- •» *A»-lj j3 ij^Ap 3l^*j /^Ijjbj tx5*^j> jl ^y*~jJj 4I_J> I 3 j3 

J C—il3 JjalJjj^ 3L J^jl-Ui»- ‘^iajlj aUS”^ j3 v_j*>lp 3l-k*j Jlij« j3 .(^ ^lAA ( ^jAS^I) 

1 _j ^jNLj i.. , n a ^jp| ij - 1 j*-Ij( j3 Aj I i 3l-l*J la) jjj -A>-lj j3 O^AC’ i I —A*a A^j I (J\>- 


1. Path coefficients 


2. factor analysis 



OV a ^1+s j jJu Ck-lliC— j j 


\ ■ Y 


^j| ay^^y ojUx—I sLTjj jij L j o\S jj jl-bJ 3 I &y LLia-J jj .jj!j j^£Ju-C- 

Lj -l-^- j j xj -j a— ^a LT Cma»> ^ *■ * ^" ' k-J y ^ a -lxS" 1 * 9 1 > 1 y* 

i_g 1 ^ .t.^i Lj j I ji j l y , \_)j jL*Us 3 1 <£ jl —-j c—-«<»■>■ oLj ,^ 5 -^ l—* j i^-i Axi^-x^Svj 

■ CX—al j.llj jl—-J ^ '—‘ y~>^ jl»^J t<J jJ j*S”"l y aS - * 

l^iI 1 *!.?3 ^LS' 1 ^ q^jtl jl aS*"- tj^-i^o ^ejl-til ^iLaI-S"' ii^j i£jj l - 1 ^ 1 zj£\*£ r (_£lj^-) 
ki—e-l—i -i_j!jj^y/> t.v.i.tlj lx— *-«■>- jl ^IcjxjLoj jULT &^y 55*0 j- 5 /^1 .Jjla-Li 

i£.Las- (jlj^l <S «3U> ^_f sJ -* (_5L*.j(j-Li 4i Ja&>_) c->w^f ^-ap 

a_5”" JLoX-j*-' ij j«i ^l>Jl O ^S"" 8 -LjLj jljXP 4 j jliLS^ 3 I i— jI>LjI JJjjJs j' 

a-L** a jl-tjl }Jlo p jl y .. t „ .: ^ ^isi-P ^Ij^l Aj LX'Ip^XIaI y> jb j\ o-L** A——b-v* i^^Jl—P 

C. ■ ■ ».».>- vi^j ajJUa^ tJlXo jl jXP4j .-Lib ^<?l>- ;«ia— 3 ' 4- ^ j La US' ^Li jjj jl 

jXJLj -Lrf >_).2 \ ^ \ O^5""jA Jj 9 'lS '|jw (_JIj^-t ^~*-" jiji’ 31 a “^*L' < U-^L>V« i^J*S- 

J ^ j^.'— ,.«J j) .i^lJ Ijfv jfi 4-a iiSv 3 I e-Li C—jIaLS^ 3 ! e-Li L—uls^a J ^^Xo-C- 3 I 


'a-Lj 


Xj 1 * > .‘ ^ ^^LL_p (_jl^_>- 


r-$_A- a-Li c—ilj_^ jIaLS^aSTc~*«1 .(\^VA ( 

(_jl3 —a-1 aS^ C—ilj jUalil jl y .C—•*■! e-Li-I lj j jS^ j La l 5" 'Ll 1 k„Ti->- 1 j ejj-J C—luo^-jl 

.x_aj jl—iJ La jL w —r A_' ?i—'Lj ilI lx—o aj aJj^j 3 ^ 

jULjT^L*_‘ — 1 jl is* -AXiL c..a-LjU^j aS^^jjLaajj.«j jjjjl c ..^3 aj ^y 

ijy»-j 3 ! A_S^ ^SsJu-C" ■-SjlXX-xl v_jlJ Jj 3 l JjXj L ?Ui— ‘■^i 

Aj j^j ji Zyry j 1-*l—i'-Lo ji yj^ 4j L jl^Jlj -L 1 ^y Li—"J Aj 3 ! e-Li C-<il }y 
} {C,\^y-\ aS" J / -AaIjaL jlpxjl lj jL— aXsI 1 j! l& J*S 4j_y~> <yjj L*1 A J £ jLj Aj^jj <i£j 

.-lx-a^aI/ a*j.L>- jl i^le-LjloJ 

^ l sLriy 4 ^ o'yl l y 1 ^-^ l 5^' jl 

^ 4_J j 1? ) ^ ^ Am A * « fr » ^^1 lmi> aS" ^ ^^.1.0 P ^ 1 ^^ ^ *A*iU L A«*_*a# I wlj IJj Iw. ■ >xJ ^ ^ o^L5Ll» 

.(f - Y Jj-«ji) i j»i lJ jia«Li> i_j jXJLj Aa^ a*,oI>- Aj 


(^k- _,j jjj) Jf- = (y--j ~k— A»-(j j: jjJk jIJa>') ■via j)A*:) (■Lta yk jijj) 


(f-Y) 


1. counter - productive 
3. Hume 


2. Dominguez 



' ’ jb * b“ jA j ®j jC i l . K c JIjjn I L$j~ J_*»i 

.-cS^» J-Jf -1“ Abb* a; Ijf- T Abb* otAi-jj a3Ij jla*> j pja*j ot>b jIoaJ t _Sj 


(^2^ C)jj) ^j5X»^ r J fclj j|*W) (<jl.i jb Ojj) 


(f-r) 


»-UlS*‘ ) V ? m -jr A-lfC-w! (jb ijljj’l J 4j|j iljjj) aJjI Jj£bp ^!j?b 9-Ai^-S”"y j2 ®jb Abb* y I 
9 j U . 7. .J ijj—■> jy CjbS" A»ljl j2 J ij j^> jlT A; jULS” ^»Uj Alibi ^1 ■ J>‘.Z.»ft J ^£bp 

i^ljsyl il-ur ji y jlT a b y Abb juS* u j aJjI *y? ji iSjjf-t Abb* .cb £ -u! j>■ jl y 

(_gl j»-l Aj jljj’^* 1 j 'P - V Abb* (_>!j>~l . J « XjS "9 jiilb bil Jj ib^j 1 i*-j*- ji ^T. ly 

J^-lj j2 t[S iljjJ ji ( _ J Aib' 7^m -X*-\j j i Alb ilJjC f - \ *bb* ji S (Jli» jl jZPA; O j-J ^_.Jb~ 
oijJ>w> l" AjIjj Jly ^yj J C'-rfl kj!>b j* j J jJu il JjC j oLf” j* ji 0^>b il Jjo i^bi* 

oVib* ^1 ji (jjl (^-Uj j2 .ojL jy~£ 9 £ j* ji Jb” jl-Ow j aLS” ji 9^S" jlaju 

jjl yi^y ji lil lij-w *-*1js»- oitbi'l jy-L il Jju ji b^b>-t ^Lul £Jaj ji (jly Alib ia~y 
2 j^bp L jJj jlJjC £\ ,Xi Jjb! i£j\\ 2j* 1 J ^jSbu>i_.j 2j£Ls- A3jl*i j2 Ij^l 

C--X15 i^ljb j |». .>v .... " tajb «?Ljjl j-L .jIjjJ L J5*LI aS^^I Ojb Akilj 

Af j2 ,c..^l i>Lj jl j J 2 j^LkP b ili-W b I aT C-*^l ty** 1 J, b *—j Li* _ji yi^j 0y° j I 

^vj | i - ■ - 1 ) d . 5 —jj bb k k m - I j y* j 3 ^ ^ 1 j4 . .A 1 ^ y a! b—* ^y I aS^ ^ * *** 1 0 

iJ2^ 6ib k".^>- 2 j^-bp A; J? L>^ Lb c J ^ & C*^l b JsLj jl j2 a3Lw» 

wb^jj jl ^jIaj j C~Ip k_b jL*-' ^y~Sy^-y* 0 ^ ^>4* 8 ^b y*-y> b 2 J Aj ... ^ 

.ji jS" j j^bp 

J jlS" A; (jlAib oN J+A*** A*Jb (jljJ <Jij Aj A>-JJ jj-Aj f-Y' Alibi 

4_S^ (_jlA_jb O^k• jj-bj -C—* ,JcS' t y> -US^ b bbAi_^5* ji ij^bp “b^j" ‘-AjTji oL 
abb"ji CJjb* J>~ AAb-i tAb-i- itj^P ^baJ) (Ji'-bO (_gbbjlz>-b ji 

J k—y bb»J jl ^Jib j OjUj" jJ j Jj jS’^ jl_P ol^bb- _ji Abjl l j 8_b ^ij^" 

J ( ~b ■“ j Jj jJ^J ) Jj^- 1 (_b" jl u*^b bfcAj^b” j^ibi ji ij^bp tJjjb jb 9jl Jjl 

‘(f- \ Alil*_i j-.b—i) Jjyii LS ~t> (_bbi \j (_5jbL_! aS'.C— i! «Jb jjj 

••^V* J>.JJ ^jljiii b Ij i ^^bp P-AllS" b “ l ~ P y - ■ ;' bb 


1. Mechanistic 



l4 j li j p j j«Aj Ll-x -r.>.. *j j 


N * f 


l«l 4C—<1 e-L oaJlS"^L- '^r ~i JJy.j^ j' ^jLaj ^‘y *J>S~£- s -'yr J-Lj 3 Aj j>J 

^j-ojg JilsJ jl j u_jj Aj'L ^ij j OljUail slJiP Aj a!L« tjA 3jL sXJiP- oJj jISj 

.-CL" ( jJ> _y jL I J ^JO^Lwlj a-Lj^wJ ^T -,.,. t . i li^j 4 3^^X»-P- (_jljL .3 J jLjj Aj ^L-L 4—Aj 

L J jSLL-P- jJ j-j j 3 J-J*-3 ^-$J> A_S” 3jljuL OjU 4a£" L 

jjUj _oi £J& j 3 lj ^__^Lp- j^ljL uL a^Ju t-Uilj ^jjjt£-#l ^<u 3^^1 -p- (jyyj-J 

L^L-*j ^^TjlTA j j^I^j Ij .^— *j L#j! y* 3 3 ^ y ■■• i '' JjJ a£"* — 1 '' ■ L»y,| 3 ^^Lp* ^1 j^*l <w-JL"3 

^SJ j3 t(j'~“ <j'J'-f'Aj ■ jlix^l 14 .■■»-...ilix^ 3 VjLLj oj-b U m’.S^lj a uaLj# jj j ^.La o 3j~$j 

jl _ya3L«> j-L jl-L*. r j ^aLS^A*j>1>- jZ—nyi jjj iy-y* ^XgLlJ jl l!j^—" ^^.o—j^S £ 

j.Xi 31 Uj*j jl Ij 3 JsljtS- Ujljj jZ-*»y .3 . tl—L JLp- J jjAiLS^A*j#1>- J. ? . ' . .j jli ^j~J (^XjXaLjj! 

9 jjj 0 j' ls^^" t ~""*'' o^-*“° a£*) jL a jlH L j (-Hj XsLjjl j j j*— - ' _^~3 c#ip L c-.-'i a£” ) 

. t 

3 __^1*-P- tj^- Aj jJjw J 4 l-ip Lfl ~p y y]y\Zi t i-XJki jlji jJ IT lL^J (j^lj JZ~^ yi 

J_£v_Li L^. o .....:L$Lji j_jI Oj-X >j_jlaju> ^^l*je- Aj Is j Jjta 

■3jJ 

j (_jJL»»J isUj jl a 5^Oit-I ^J>_ Aj A>-^j“ i ^>-i^JuP- (_jlj^-l AaJUs^ 

j!jlj j La A—S"” c., la I 3 j^JL»— P- jl j_£Xi ^->..i>,d* L j»J t j>- J> ,-^'.I.~.te jjajL 

it y* A; Js^j! Jj Jjj I . jL J y jjjj l £jL-*i jlw j ^^SL Aj 

uUjj^aj oLt>Ll a£* -iliKjl lj jLLsI jjjl 4jjod.^, - (_$jj jL”j a*j»L>- jl 

3 j-—* lj Lfl « i <* . i 13 -A —ft I Aj I j I A*ji l>- —la u j 3 I j ^ -J—L oL^LI 7" 3 k “ jl ^1 jA jl a-Lo I 

J 3 ri/ udk C^“ j:i Li' ^'^~“' Li' -J^rf jJjtj? j' 

f fJL. ^jL ,J Aj lALIj j^a! 3 j^Jlo-P- t j>“ v_jlLjjl jl yyA> aS^J_I OJ'Aj 

!j JtSLz* Jwl *j>- Aj jl y3j ° , -^.- i (ji’L’jl wjpl A^Jl>- J3 43S 3 I 3 LL"jl 

^jLa 1 4i^.. 7 . 1 l-$Xa ^L^JwAa jll>-L j3 A-i^jl ^rLj 3^^1—P* ^Ij^' 0 I 3 *AJhl^jiA^ 

43 ^^JLp- ^IjJ^I iJJ*Aj 1 ^yALS^ ^L^J-Xo . JZZS "y yya3 Aj Ij olL” JLj (_^*3lj Aj A^" JJIA 3 LI 3 

aI La |%jJ aT• C . ‘ . 5 ^ya j! ^^>#3 aj>- 4i^j jl^jLP Aj Ij 3^^L-P' < — XPI 

LaJaji A£ , JA3 t _jJ> ^Lij aJ jl JL-J y Aj Ai~jl J JaIjP- j5o 3 J ^tU" A*j#1>- yZ-^> yi Aj^IIL Aj Ij 3 ^^JLp- 


1. Reductionist Approach 



jjj aL ..ijAj ij£l»p f J-hAJ 


\ *o 


■ l*..n : i J_^LftP -L-iy JLj 1 y j If' . ’*.'•'* J~ *2^. 

j^fi^p j^ly-l jl a j la*m l L aS" c» > j ' (_$ )jj~& £“!>■ c.^^ 1 N ^oj yT"(J- l» (_jly 

.J j*»j JiliJ Ij J^l^P (_j!y>-l jjjl ^ .li’.T t l»lp (_g\^ rt .... )I^J« JjU yj_l _jj J JLii dfnjy JJj^-Aj 
jl C-j l£U- (JjL j t^Uyjiy lj>- tJjlj ( _ ? «! , ^“ C—ftJ»l j ^lftP aJjI (_jly»-l jj y J?UJ ajjyAj 
aJjI AJy _P ■Aisl^y oLajI _P I jLy^- jJ ■>yj I t &Ajl j j l 

jLy iSjz^ ^-^1 L J y? 


biS jai 3 JjCUc (_gly-< 

A_!f ■»"..ml -L..->wa Aj y jl (_Jjl-A*J y i l* Aoh_Jj J 

yj yUilo ol y I jl>«j I (j^“J l) j £ -kl>J .-CLsI^y (jljj - ! j^jpljj ®y j^j J Jjij y>-ly> j*>\j * 1 _jJ 

. Jyrn^y J^^i-ftP Ajy y . . . .i. ^ JLilyl - >-J^fjmkp ^ h - -*- a L^*_> Al^y 

Al>-y L «.y- ya a£”| yj- t-Ojni^y ^yajftJLi y Lh I y* i^S-t>£' (_jljj>-l 

ifypAj J J^^LftP .Ajy t-AJy*J jj J ftp- t,$lj^"l L>Jj ^ y *- 1 •*■ " ■ m I JsLj jl J J oLf jaJ jl 

.-ufy yLLi aj (jUj j<»j *1=*-jl (,5*;^ 

jyLa j^Lp (jlj^l ^ Ji oJy y tjj^Lp (j'>' cSjjjl^ Jp ‘(^^“W) 'ybT 

aL»- jA i*iM Aj } ^IaP *1-!^; JJj )^j ^ .,.>i 3 T L) Ij 11^ ji ( ^ ^ *1 ^ ^ 

'.ijAJ jj-—-" 

.(_£Jr-- - jl^o jl OjLiL.ul J ^lip jll_nJj»- [_>I_^J L^el^jl ^ 

r J>lftP O> j Jf LS^UI cSj/JSU -t 

,$J^SaS* Jlijl j ^jv«j coJy _r 
oLfATyU j tC. •“I i _y~ J Jj -'-ij oJa-ja-^y aJji ajLtl ^Jj^I_ y> jl aJl^- jA 

. J^1^1 sjL» I jI-AjL (jl^j ^ybLs" J oJjaj 'iJy 4 Ji j j ^Ja*H 

jJu 0*1 j aJjI c U-ly j (JjjjL tylii ajy yju y^Jj (^Ujb»-L j*J Aj aU-^j. J^ajj 


j-Lj jl-bJ .j y*i^° *j^ ‘^ J . ijlyp^J jy jl-X*J j-j 


aJU- 


r o*. 


y ATJjI 


j a j 


Li I 


1 . Adams 
3 . Yield container 


2 . Murata 



O'V j s'—* j j jJu 


^ • y 


^ X^ t ^ ^ , « . T jj ( \ ^ ^ ^ ) L lj^^ ,5 ^^b-P l_9 >■- i 'i ^ t^Xi 0 jl*-Ul j ■ ■■' 1—J l-A^- Li l i y ^2 

cJj^—* <£ L yxjJ& 4i —"I j^ r^bp J^_Jb 2_£l*£- b jl j_jlb» U-^J ji 

\M _ 

L LsaJ j 2 2 <yy jb jl-ljo jj Js jl jjj y* #jl*Ajl .Jjbj jiJy* AfT 2y jJ j-USjl -Ll y u»j 

j! yS- Aj jj J-L jb^b J & yj> Aj J?y.J* J 2yi* ^jyJ-^'' 1 

^Slj jj wL«iLji ij 1 Aj aS*(_ 5 jjj j (^ yu> • iiSj) X**-jb* j-L (j-i -1 tilTj y 0 X 2^2 jJ&%* 

to L b-Jb ^1 4j jjJj Ll aS^aJ L_» ui' • c ““ 1 4> V'J 2 y>- ajl-Gl (J^-Jb^iS””! X*- Aj 

AJ X g J i i~. ■»! ?y y (jl* A; 1 2 iy*i ) ij jj ibbbj* 'll bl>-l J &2y yj£j\yit~&*J 

Ul l(x~m y jb ^1 Aj OjX A; C - ml ^j^o-o L j»* Jjb J jJ a jl-Ll (J-—Jb Aj 

cJL>- j2 j-Lj ajl-bl jLf ji jb ilJjo j ijb 2j^J lS ^j jj C-JiJ«X»w ii£j aS”*C —*1 £W?lj 

(jA **—b Ij (.J^£bp b^ ^jTjLp Aj L j) J^£bp J—jb j£"\X*- OXj2J2*%j> L j-b JjAJj 

ft £ 

ijlj^PAj Ij ,J^>lp 4a3Lw® ^jl *S* y..i.»" j-ij O^iJl; Ojl-Ol jl it JL*j . b^.a 

L -XL Xlj jIJjo C..» >1 iU>l .xS"^ ^jiaA L’l jy> 2 j^Jbp b Jk> ajlXl bXsS'y^ju yj ° 
J-L Ajl-Ll jJ^-jb (Jjj oljjl 2jy j2 2y-y (_$bAT,..lb aS^I i2y> bjj jj bLl^-l 

^jj a 1>-^» jJ-^jb jiS^lj^- a>- j5^l.< r ■ I*I jl (_gjL -j 

jl (_5jl_UU ^Ji j_jJ?Aj L J ^jlxb ^5lj j2 aJU y yj I j2 \il iC^I aX-i ^j—jaj 

.C~b bb 

j jj ji tjy J J>, ) AlrfLlj t(j^Jj aS" ^Lo j tC_wil Aj!.} jdJL jj XU- • yM aU- y 

(j~*i ) b jU j-b jj .d—ul 4-b OJ jj ■i j^bt A^ C.—il aU-j^ yjl j2 J JjL 

2 J^U—C- t j-*r *“*b>1 Ai *>-y L (c~j a-ljlji jJjijjL oJU- Aj gjiSL 2 j^bp jl jlbU A>- 

jtrAj pS L bilji* j-L ijjj J J-L ojlbl) 2y2 yyu J-L t)jj L jXi ajl-ljl (f-T A]il*») 
Lftr" L>T 0 -b y t _ J SLjSU- j j_ ; 5lbc' b^ ajlajl Jj^t jl j^S^L p yi'^b .(-Ljj^ 
j2> *b-jA JL*} o J-i ^Lw Jj \y ^ $ ^^JLa-P O J& 

. 0 , 1 ^ C>l J> 

•-ij y jry&j Aj C-ft**l 0^ y *J 6jli^ IgJ I Aj ^^7 ^ aJl>-O 

^Uol 04 ^ Jj J-tj jW oLTlj^l ^j-Ij ^ ^ -Uj Iji li£j Ij ^ 

4 j I ^ J ^ y L d l*S^* ^ » J 0 j J *Jj J *«>**< C Jj Ljb *A^ y iiS^y iai j*J 



\ * V 


jj j |, jfe: . 7 . pjLj^r J-ai 


4jjl"-» jj 4I9j jlT 4j sjlj Ji l; ^. . AT- » jjb 4j ^>T 4^-^ Ji .-Laa *^J j* ^ 

-U jj ' jlj4i.. J lt a oL*b jj jj i £X*S- c. 'y 4bba> jjjlyibj C-Ljlj JaL j j! (f - X iJjln-o) i^lo-g- 
jjW J jJlj J O j 1 ^ Lp 4 j dJL^J ji' j' y jbj j dj^ 5 y J>\ -ijb -b£" L i ^IaS- 

^pIj j jbLS "<uj ji j{l j yr3 jd L cc—al ojtiu (_gl*4jjS""ji ciSd j jj jpjy 

j ^yy “^LS" jj4^ ^ *^y -^yy ^ bJl cs*^'j *> V j \ ^y yy> --l» jb i yj 

*\?-y . i y -L ^y jL L C -Li o jS' J its £ ilz4jj J C-L J>- £j> -L- y t^^aij J j -Lij <T" j 

j-L-a j Ij J ij-i y pj yyy j ^ 40 J -t>-l J L LS^ -t^lj^Lalj-bjivi^-i»-o jla^a^xjL ^yo 

f’jy* jl jj-L d^j jl ^g-AAj c—al ^j^wo jjJjj jj 4 !?-^4j 

• C—al j~J-lj ijj^ ji,l JJ d£jj>- Oib L»l iJCjf -Lij 4 j £-J jai (jALS"4j»j> 1>- ji ^yjt 4l>-^ji 

-lU-^ ^1 .c—jI J^JLa jl yayJJ j j t-i^ ^b il-i*j *5^c—nl <lU- y> 

-L4,j ( ^a jl jl jo lj lj j-b jl-L*J jl ‘■y? y co Lj -Lij -Lj lj-i ji yy> & ^y y f j y ^L» J jl 

j*il O^Ij j £jy yy ^y . L iL* L j iU«jl Jjljj'j^ji (j j£jj j-L i^Lj^ jIjIj ^Lj j 

J^-L» jL —j 4l»-jj-Ju ,C«ul ^y\..^aJ»-\ e\Sy i£\y O-Li Aj jtiy 4i »-yi 

y \ ^y jjL-A-a Jiiljji j~*j Jl>-I^ ^1 jl 45^ijb i j^J JLj jl y jbLS^fLj ji cC—al 
il-L«j" ) i j^l»-P i-j jis 0 jl -CI 0 L»-I jl -bu j C~ib -Lfcl yu j JL il-b»7 (Jjj ■■» 


f*ji 4 i>-^a 0 XjS'yyJ 4JU-^a jj y I .j^b*-L*>I yu ^yy J *yy j—( jLj ojxSIi ojl-iil j jjj 

. —C ^ L I j yfi 

Ij^*" ij^iiJj -baj 4i>- y 4(jlia jl jlP4j .. V . Tn .. j 0 -Li jLal5^ 4 j . a fr Lij y 4_JL^- jfi 4aa 

^L>jl Jjl 4i»-^ Jjls jj ^jj 4i »-y jiJw J i^-LjiJ^Ap J -lL ^^a 4^bl j*4 ^yii Ji"^JU-yi Jjis jj 
J ji O ji J ^ jjj ij^'jj jbLT ^SLi ji ,^-bjj -Lij cjjlib ji .j^y^y 
&syy s “ l ii , yy 5* 5 l, "^ J - 4 ^ > "y y 1 . y LbLs^^1 ji U»l cij-l^ oujia 

jiS" I ji 'VLl>-I .C—al ^^lixJa 4i>-j^ jl i yXnS- O Je c_il y jl <rjy j I C-JLp 

^ fr v y 

L^z_^' 4JL-« j jLL 4l^-y» jl J-r j* 

f _ 

1 j j> .C—^1 j jj I Jl>- jJ jj ^ 1 ^jIaz* j xij 4 j Jl>- ^1 j^ jiS^ ^ jl>- 

4-L>-jao 413^-1*; (^Ijj ^lijl j . L i.j ji *^1«^>’I .ijb jjjLij-a-fc ^yt y L jj ^JJ 4i ^-y Lt4jjS^ 


1. sequential nature 



j;l 0^1 jj JySucj* j jJb 


±J 


\ « A 


f Uji aT^ jli “■’^La'i O f y*+> a!^a 5"3 ^15"b j xiSLi 

' \^VA ob^* J O^) y*i Alta jwLi jj fl JJ^ J jb jl ^5-^iJj ‘A-lj Uajj 5*jl 

c.-^^ ^*5w* .w—*>1 AjLili 1 -^-j 1 c5^1j aJL»« ^il j (\^A* j 

j^jo^i jl ((•j- j fji J-^'y) Lf-ili J (bj' ^y) lj-^.jj ^y jxilx*- 

.oi jS" JL*t J>- jl j_>«J ijy> ^->X (J^ 43 J 3 lV*^" OX?y»- jj ^ XiX .^aljjl J j^XaP 


j i^SLUc jfjrH 


^ ^^XaP X (4j|j Ojj) J*^ 1 OjlXl J jX -^X^ O ^^Xa_P ( ^J J^l-al jl 

i^L^s- {J,\y*-\ oUjLt jl j.-a7 4^”2_eX 4]L~« ^1 ,C—J ^ylai J 4iulj 

(jl ^pj l X . 3 L 4 . j j^yp^i ^^^La-C- i^ly^l 4 aJUs#» 4$** ^ ja* ^SXia^aJ yj j£-X» 

j jJj jjjS" Jit»J L lj ij>-y> ^SXu>»-j 0 ^y is* Xol .ijX j ^SIj JULlml Jjy jj^XaP 4*JUa» 

i j^Xa—P y -1 OlW Jjl X^ll tlXjl jj U) ,} £ vi^ji 1^X1?NJ J 4jy«j Ji jT (_£Jaij L~ \. ./* yJi-*- 


•pr^^ij~' b 3 j^vlaP (jlj^-lj 

JsL."jl S/j^^o aij jJ 7 «Ja*« X>-!j jJ jX ilJju ji Ja*>wa ^_j lj jl Li oli^X»-l 

J jl 3 _^^JLa-P Ol^' y.jXLjf-t jf- \ Ji Xjlj J^ia> L jjSLjjJ 

Wjlx -C_»l ^y y° jj jX jlxo L JsLj jl ji J ji 

j ' r ^!l_riiLS"‘oji cSIj-j \^A\ «ob^*- 4 ’ J Y '^>:) sxi oilj jlu j5X j jULT 
Jy-J i^Xa^- J jX jlx*. r JajJ jjXL'jl ^1 y> jl If-G*!. ^*1 ‘(O^^Xbil jjl jl \\\S l|jljl£j>X 
L *& ■ijl- 5 J y"j jX il-t*r Jil>J jl 4jjS" xSX i_XJi>ta |»l5jl i_^iL j jUr ojlx 

t a 

jlx^' j i (_jl4jj5 l^J jLX ,C~al a wUi 4 jli jlij (^IjJ 'f - \ J jJ X La_o I . X jlX i ^yXa S' 

Xy. 1 jX ilwij»j J Jj^LaJ> iaaayu ^"„t , , i Oji -(^ -1 f Jj^y) JjlXi J ^^Xa>4j ^ykjj >_.Ipl jXl 


L^a' J |»-Xf .C—wl Oji a ^XaS' t_*fl . rt i lj I i JjX X 4_jli» Jj (_yXoa 

• X_i aXi paXaa J^-|j Jj l^J I jJLi jlx*j ji yly OjUj Ul i X.,T..t*t J 4jLX« j^X»J> 

■ > r .... j ^... jr -aa JsL"jl vi^j jX jlxn." j i^^Xa-P i j~i JsL" jl 4a a 4^” d-*“l ^j^ajAj 


1. Gay 

3. Cantagallo 


2. Jong 



jJj 4J—.JJ--aj 











jJ j Ju—jAj j jlj^l J~<aj 


J-jU - .C-wl jj J»LJj! jl jjj sjl-ul j i ^Sj^e- ^ J#Lj jl ^/L»Jj»-l 

l*j^Al»-l (Jli» |jljip4j . C Ja<j j* i Ij <. * —jjj S jl Jjl ji ^jL«3x< Jaj I jh 8, ^i Jl^l 

l~*l • Cm* I C_il-C ^^IsLj 4 |j'p-\ j'p-^ (_> Lfea i l j ji j4j s jljjl j 3 i J^J* 4^ j 

¥ 

a1 »- j* J jb ji ^jL* jl (_ > r J, ^ , c-l c - 4j 'f-X* j4 jjj ojl-ijl jj ^yry* bJ^A^-l 

Jajj 34j <Tw-*l o^jj j4j ij-b£ 
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j~p '. NS *(j^» v o 6 (JLj>-i tJ ci_-i) j y jyfcU jL»hj L 4^L- (_>Lbji^-J ojlX? =ic 


.(mr) jfi 

. xt> (J L*^- 1 ^^S"”x^rj ^ ^ ^ j I ^ L^ % *\ T* ~ Y 

,(imvi .jifur 

•Xx JL*pI x^j ^ ^ y* Xij 1^ Ji R T ^ ) ^ I^ ^X*i j -r Ojl ^ J^ ^L- 7. "I V — ^ 


. C ..^ 3 j&S^f-\j ^-W.t j/S- olisLj j\ yy j~J 4j S (jjjj *jXI j3 ^\3jl <^JjLi7 
& j — *3 <] L«^ 4S"” -Ojti 4iajlj 3 j& S , L (jljjjlflj 1 olijl 

45"j! i(_^*LL_j) L j-« Aj jij*- j iji-Sj 4^”4j sc*X s-JLi 0 I 3 jliJ (\ \A * ) 

.C—xlo^jj %Yf j l 3^XuS- t aJoL oili (^J^iJ) J> ^*ju 3 L 4,'b ;l JjJ isL>J Jl 

jLi" jJ-aLt y j ^»l (V^fc 4 $*oJlIj C—ijj jj-i; ^Jj L 4 -j Li* jj yLLj 

oJ)|jjl Olsj^i jLli 4^"Jjli 3yj pjj i^Jj j~i (JjSsO oL-j_li» U1 .Jjj JJi oU-ii OwUiLLo 
C—*1 o-X ^Xjl l*4;_t5 "" t yi 4lf" ^ Ifc 4__j_ L£» ,(f _ \ *—■■*! 4X«ll*ij 3 *£■ l) JsLjjl jX 

ijU4jjS'^Uj j3 tj _>X gjj>.■xj»3 iS » jLu 3^Ls- j jJj ojloj'l jl 

Cf.J^)ji °j'' 5 f j' 5 J^ 1 3_^XwP Js W j' U! tijli f _ Y JjJ^ J3 3y 

3yrj—° \j?\j>3 j^' 3 . ' i—f- Jarf y~» kS C^jS teyy y lS* -ijla lj 3 y r Jlj£ j jjjj 





nr 


jii aL-«. j<i t |» . h ti . plfs* J-jai 


■ A_S"* j]jjA_j >VH 0»l A;l 


>is^ *ib' b ^jO* - 1 j^*-* c f - T Jj-^r j-» 

e jl -tl l 3 ^1*£‘ yju ) -till Atilj ^j J , jl iSj ~•*:! ^ j^i** Ijj 5 ji bl*l5"”-laj 1ji jj 

i^ 1 *> wlb 3 ji > r ■ i*ij 3 jj-t j A i < ft ft aS"" O i■■■■" 1 aj b -Ulji- j^bj j| ^"t 

.■tjjl-ti jJ*-(l 

j jj£l»-£. ^yt* (jly-l j;j -LLrjl t(f-V 1 a)j!ju>) j i^ly»-! o"ti bjL< aJjIw jj y>- 
aLjIj l -til Alib tiajlj Aj^l*-^1 ‘■ j'T j a jJ jsr*^ - *— •— >1 0^*^ aS""Ij>- tO—*l y£j\j. ^l$jl i 

^ (jly-l i£J J ly- aS"^C—-I oiL* <^yOy> yl jjibjlj ."til Aiil-ti 

yli—» oUpLTjI aT tt- I J* jl a] J i-p-y .C-K<l 0-ti Ifcj olj t*i j3 ^l*£- j 8-ti Jjjjj 


oUpLj jl y_l i^l y_ <yyj a j «Jj-J L> ij^* 6, cjlj 


-V ^ ty- CS 11 '". -7" J --J— -V ~J Jj jsr"' ^rtb 

^ly-l JaIS" tiSji jl£»l t j-L ii£j vi!xj -tij diL*oj^ast ^Iw'ljJ C 


^L-ly CjUsLj jl yl ^ijjj ."tjLj jitu 

.xLJ^y ^aI y b jT (jly-l jljy j jj&L* 


jJt» «slJuu ij 31 y 
dJuj/iAjy ^cj 

{_gLfeiJj a .wLiS^^ j.> Ij o^jj^ 

.XtS^y -tJ jJ a 5L^ (jjU> Alai Aj j ojjij J 1 ^ i$Jj Ij 3 y~ jj“t ^L%J tl< j j 

jl yt»J ^ IjjJ (_jl»i-t _^-A ji C~*<l Aa^ ^"1 iXS" aU»jI J^j A^ JjlX 3 j*?J ^l*»«j l j A^-li 

iS^ Ji s ijij a ! ‘ .i» j 3 Ij J ji- Jj-t jlijl^- J j>- ji -tJ jj" eLS* jjb ji J^l 

C. — " I rtm* j—h J x£ -tJjj A>tJ j_5il-t*J C—“I AjjJ 4i^J -tJjJ a5Lm 

Ji# U»I aSLa (^Nl c«. »... j jj a^ "tttS^jy tJ y J j^il jj j ,x£ il»«j I Ij j-L a I ’ ..I 

ji aS^ xS^y -tJ y «ijii jjs 4i^j ^ j j Ij i_jst jj jj ^1*1 jbjSllaT .j jly Ua^j j 

b^* / •■ * ■* ji Ij iy- jj-t jl^l^jjjl (y^ 1 >ij^”(y jly a5L- Ij 

«L^ L$JJ J J (^*1 J y IjJ J j>«.' 4 J jtt 1 tLj j5) (_jl AjI J CjN ji j^O j l jrf j J .-UtS^jA 

>«** o-Uw jJ y j I aS^A-. c.> I Ojliu ^u>ls^ 


1, Prolific Hybrids 



j jAj C—>• L>J*cl.. «i j ^ T 

L> j 'jdfW-jj ^jj>j ^Ijl jj jj.JbL^ j^jIaajLij ( J^ olJL- <j\AaJT 
jJ yj ty—A d^j Jais j OJ"" »L*‘.» JL* (_Jjj aJ” j! *S”Jj jL*«jI ( jld*i«j 4 jL) ^ y^-y 
jl jS^,J >*j JadS 4$”"C—(I (jJ Jj *LS” LSjJ C-a-Ij^j y~j ^j J sj>«- 1 /y 1 .JliS”^ 

,c-**l a J-i ^(jjL j Jj»- L ^ILb**-! j Jx^ a aJ> jl aL^sIs Ja-vjio j o JTJ y aJ ”y jj jj-L J^" 

jlij j y- lj oy*-* j £r-° ‘O^- 0 jci -kLi j 1 ji twJW Jjliij d^J (w'fl i ■ ^V-° j jUtLS” 

£jb" ^Jjl J 1 ajL>-Lj jl ^IdS” ^A jj J J A>-J JjlS jLlrfl »i£j a) Lw» ^jJ L»l £ JjAJ^y» 

jjj-*^ ^j^JU-£ wJJa a yy*^ ^IajjIJs £ ~ ■ »*1 I jl ^S^W- j jj j y*-“ jL>-L* ji 

Ajljl j-bj il J*J ^Ja'-J QyJ i^ljJ J” .-• i l^a jb -Jj jJW lfc4j jS”' ^J jj jjk 3 ? y Jj^* jj* ^ 

.JAj jjij Olj~-«J jjjl L lj J y- Jjl y> JjIj iy,y 
jl yj- JjJj*- d£L j !y ^ £jL-° jj }y- y oLp^ALl (_J jSj IS” A) L J C—*1 j jj jljjJ 

La JjJ*r ,y \ .CJj JaIjj^ jIS”a jJ *£ i £ A_$J j j; il-bc yyj ji I y 

'1+T ^'tjiW ^jl *y? (jjl jj L$■'L *£ JjS^ 

$\^“\V t 1 *_y»b 1 ) (bl jy f jj <tl»“J jlj Jj^-j ^1 _y>y ojjjkd^o J jj jljjJ jl* j jJ 

• Jj-i 4 _ s -* y\—L^-jy Jajlj-i Aj j ij j!a*j j 9 jJJ Jjl jl -b*; J {Jj .(^ T,^ i\j\jy 

J ^LlsIflj^S^ t-blAU^S””^^-* J Ubfcl y- jJ jJ lj j-ij <r ^IftjbbL- 4^1 I^»j o jJJ (Jj^ 9 jJ 

t 

S JJ J oi' ok^, jy/ -“b-S^ £jj-i Jj-ij j ^UJl lSjJjL; 

Jsj 1 j-i b; jJj jl jj 45^"|_^jL>j sjji j_jj\ (_$lAjtJ o'il yas^fi ( j'"l-*J j3 Ul tC— kiI ^jJl yu 

ojli syrj (C—«l y'^>- ^yU-^ 

lj ji_j j!a*j“ ^ ..i. : . - < jS- jSLi A; -bJ'jj"^ ^’1 yo_ tjji jyj jU-T jl JJ JsjIjJ 

^jjl jlp I jl JJ Jaj I y Xlsl^y» Jlij'l j f, .a7...,< jJ’ ol Jl I .-UA j jl y jJlj C->u" 

jIaaT t£ j jAll? jlj^ *b-y j J jl 2j.l~* J “b^Aj jl y jJ\j C->J lj aU£~ jj JLij s jjj 

Jl *; jl a jji jl Jj _f* lj jUT jjI j ojlj j-JJ J j Jj 

*£ C—1 J^J d^j £jij a-b Jj jj! jl Jllj> y_y^_ .C—l Alilj jjj jIJjJ j j J: ...<i 

Ja IT j Jj jl J*j £ j I jl J*j . Ja j^yii JaL?" lj £^"J j a US” a jl JJl £^Jj j j Jij aJj! J 9 * - ! j i 


1. Peg 
3. Adams 


2. Gynophore 



m 


jli a L ,..j4j j fi\ « e> n ^. j>jL$jt J-aa 


yz~oj?i j s a j*j cjL ji y~>S^y %j ojji J_jls ji jl^LS”^ aS" c—*>1 j1 oIp aS^-CiL 

fc ** ^ __ ^ ^ 

aSL^i C-ip .C~*<l ^jaLT" A*j> 1>- ^l<iS jll^i _jj C~U- Aj j Jj J3a3 il A*j ■ -A'l ^ .^aLS" AjwI>- 

ol^il ^ ojUj .ibil JUjI y%j ojji jl Jj ( JLj ^1 aS"-Cj^a cc—-I sij.- o-ul Jl»j>l y .j y 

.'i ■■■■M i 3 «Aa 2 Jjls A m i <> i A j«A j i I -Aaj \J?33 ^ 7 | ■ ■'■ ^ y^ 3 * y ^ ■‘• “ - c ' 

Lr (^Ai J—f jl_c- I) R ^ -lij a1 >-y jl tl y* (,£ Jj j Xi il-i*j yy* ^1 y*> s j j a 

(\ ^6) * jl" J ' Ajj.; ..XiLi^R^ J (jij j-ti ^ jlpT)R 6 Ja-I _/> j-; i^Al>- y 

l (\^V) lS ITI ^ JU- ji cJjl^ JUilR^ Al?-y. jl -uj jjj \ *-\Y ojji j^T aT 

. aI a i yjb\S’\j jjj aI-vaj c R oij a!>- y f-j jX jj j" ■*> yj b"” lSJa l ** 1 ij | jLS"" Aj 
R^ aL»-^ j! (jjla-uU_iLi y\ aS* jjjLo j jR^ aL »-y jl Jj ajL* jI*-j A^uiaL ji (\ ^ \ &) I j 
^iru tc-ib jjsly»»j jjj jJIj t-iiL Aiilaj ajwIa- jj ^ XaX ! tsjj 

Aj Lu jji-J ^A7 ...a ^»P jjl S'-UAi^jLij tij)i aS^ ili ySt^S"\j jJj il-iA7 R ^ a!a -y jl Aaj ^j>3.~ u-i?- 

6 * *r ^ 

*-L^j 1 j lj aJL^> 4j—^• Cm^I o Lj -Ci j lIj^ 3 

<ji' ■•Jj^ jly JJj' J 'ij- - J - 5 9 JJJ aT ojjp* 

jjj IjjUj tc—«l Si-ti jjj i ^yjblS*yX jl l^jl jj aS” - o^/| .1) Uj I j> 

y^)y'' j»> j^J •-'jL ijrfri ^y iy*- -^1 y* ^ ^ ^ 

.yy L C-ili AaI y~ zyrj y j-Aj ilj^j 


aT maL ji jAis/tiSo" yz~»yi (Jwljil (i 'y J ^Iacj£ (\^V*\) **3 *yr? 

JTjl Jj jji £ vi^AJ L«1. c ... t I-0 jJj i^jjC [S33 iS y^ J ^”y 3^ ~^* J 0^ £3&zZ 

& c—I 0 ^ j_jS^ b> ^Iaj ^1 ,('F_y i J^Jj) jj j jj il-L*J ji i_y^’^ r J^^ kiJ-L 

^Ujla-j jIJaJL« _yI 151 jjJ5”aJu»>j^« ji j-5 (^'1°jJ^ (ji^ 

I j 0$^ ‘3&3J (_jl* jL»-j ~y {\\S \) ^ j^'.IjA .iljj lj »jji jjj I ^Jy 1 lie*- 5 ^ jj I j> 9 j 9 -a5 JU^-I 
S'y jj sjji y\ LJ"^ Ij j’l^jl ji jJ5Ia>- j ijj jlS^Aj Oji ji ^1 ja»j sjji jib jLiJ ^Ijj 

•{T-f jl 1 Aj ^i JS^lf"%£ < ji Lj jij 


1. Board 
3. Jiang 
5. Laing 


2. Tan 
4. Fischer 
6. Prine 





m 



r> f■ 9' A- V* U> 


(j JjZ' jl jLajjj) tA*j 

l_ib*» (.jl^JUj jj jj^fT t-^17 <0 3 j Jj£JU£ yii^lj .f-T 

jfii ^ jl it (_£l^^l j ,q\*^ jfit j 2 yi*+ejp3 j i ^£jlj3l jj ^3' •*» 

jJu jlJiaj .((-j) il.'.ai ji k5U.iw j| Juu ,(i_j) yj> j> <dj-j jIJuj .(OJl) XloJLi dL Uij 3j jl 
.jJ* jJ jJb <Jjj .(^) 4ib i_£j djj .(Cj) JJt j2 jJb .(cj) i^Llij j2 
J^*/.6 • jpll it JJ <J3 ja£ J j£ jijUT «JLA3 dLsj it JJ ifijAt 

j j£.. i jl j^L^Sl .JLJkJ^ jLij j OjUi* ^l^ijUjl A J • .JLL&i^ dLii 1j 










!« T• 'f • \- t> t> T* V 

l^J 1 - JijjT u' 1 <sVj*r 


j\ j3 aL ?jjb j3 y.*Myj ^^IjiI <J9 Jla L jtSoi y\ .f-f jSLi 

j\ i^Jf j iLt-ja jJ J^ jA djj j aL?jA _>2 J% JlJuu 03i 3*i j JlSj J-<aS 

dlaA jj JLij (J~ai |#UJ jJ JlaLj j aJuL i»£ij jhS^A ji aL?ff&* * AL?ff6* * 

jtk-* ji CjjLaJ ^IjIj OjLiu <jL; .JLijjU e> ^ xjr 

.(WV1) jl ^Lssl ^ 

jL L <0 J jjJ LS*^ ' 4 J^i 0 jj ^L-l _/ 4 J^J J» j3 jju aI-U; <L byy> j>*> a jji 

t/ilj*l i>Lr! a ^* cs i^ly S— 4 JJ 3 3' - 1 ji' j>. t5 ^jW J^' •■**»j^ 

(jLL .w~j y\ J3 4jl 3 j) Jju 4jLL* *£" Ja->«A jIjjlklA Jajj J*> j3 jJL .aIJju 

jl j.> ( i y~i ) j (j^ £ii&J) ^Li\y \ o LfcJaU ^\ y J>u ajj3 

a j}3 J “4aj lLm *I jjplj j jjbbLS” ^iS"” I j J ^yijl_jil ^ 1 Ajj J -Li j 

.AjlX ^l>ls 1 —^ C—o i_j !y LI i.uil (JliJl jl ,, ■ k’j 

LL^-Li & C*^l ^1 C-*asIj .3 jlj 3j>~j ( jjl y*u ajji <i£j j4j jl Jju l y~ T *j ji *£ C—«l ^w?l j 

.-LfclS^eJ fjv 1 * .ji' u j' iZ-bj 0 ^*^ j' e JJ :> Oi' ^ <*? 





\ \ A 

j j-ij i>i ^y-y isb^Mjl ^ j ; b ^ Lsi^'>" ^bj o^b^" j j *^~y <jb ck^ 

• did ■AaIj^- Ijjl Ajli jljju i j^Ju_F- e^>- 
jOJ jtJuu (_£|^>I 

JlJj_ t JiL*^ A^" 4C~*I JJj 1 ii£j jJ jjj jiwbJ 4.J! ajji J jb ji 

jl b-^ jIja!...!^ I y ^>1 ,»Li i_ o . ^^ ^ *t ^) t-lj^. aS** c—I ^IjaJLJL^ 

aL_5" AS"b“i I 4—J “^~. I .:>jlpl J £j j** J ^4^^IJLsI ©^^ 

j cljb4j>-Li' cl^o j£* j*Xj j b #Xj J j 5 aS”" jjj It 

4^-^” J ** 1 O I <—J S-Li -Lj y l_jUi(_^ jlp I 4»l>«jl j* J iy^i^g* j^ I 1‘X^S' -^)y Ij (o j-P 

^yr jl (ji^b 3 u*^ ^ jb aLJu^ -cj ' y .-u-sl^ bbj \ j-b J3 j j i>jj jb ‘^l-^io 

jJj Xj \y C — l a 'u jIjaLJl^ . j jl y i y>- ( jiui y !j oLS"*^S" jJ j 

(_g-Cj ^ , n ...< )' ^£>^>-1 *j 0^,^ b j-b jy j-b aI'A^j" eSbi »_)>■ ^j-frA* ^ y~£ 

C/J jl y .XijS’^g* b^-l lj"b>* fJb ^ j> y^—* ^ 'j^r' oi' j 

. J J-T . h .,. A L— >■ ia .>i^» Aj o j (b ) b s i "> wa 4^ Sy*’ blj^"l 

,aj j£' iJ *-Ji j\jj> -kj 1 yi jj tj cj*»J l^»-l ^jI jl ojji I jl wA*j j JJ 

aTc^I a 3b^*" l? J** jl j-b ^y.y 4 Oi^ 

d~JsL» 4(Jbrf jljltAj .w>'..iii)b A3ili jjj ilJjti aALfcijJ^^Jw L>lj^"l jl ji l ~-"* ,| l 

.C—*1 «“4-i #ib ijlij f-V b^ - * 1 ji ji jj J iliA*j A; 2fyy J JL* (_jl__)>-l jl jA.L-1»u 

a y >r j— 6 *-i ^y.y ®jja obb iyr 3' ^sbr*- s jja [^ij^’ 

j-i_i ^|jj»-_i amiS^b^Aj ^llb-Cj I y 4 j \p yy> ^I^Jl1>ij J \* ^yi 4j j la '■ 4^ . C — «■ I ^ 

^Uj aT uba-b j** j} iS~^)y jj'b jIajJ ijljic- A; Ij ^ (PSN) jJ j o jZlb ^-j !y ^ 

•JZS' j ya?*-Lj* PSN , Jj^i Ji “A- 1 a'!■»'.» j j J*b 4j obj j>> ji iS J^" I J b 4,5^ j\l>-L*’ 

jj 3j -A^y iS^ji b j** 3l LS^^I ^y~y ^“ib 4^jil^»ij «jj 3 Jji> j! <li>J j& ji iS' 

J (jj J-i C*jI3 J J*"A f ') jj-lj l^jl (b^ 1 ^ 1 *■* °b^" A^ljl l) j)Li y^jn X\y C-. T . 1 ) J& yt \ J J££i^ 4jljl 

jJij b^-l j* ja J C—*1 A-lj jl a!>- j> jt> jiPSN . jj*l pJaw (Cul5j j^~*l^"b 


1. Potential Seed Number 




jjj 4 L— j b a 


1 1 <t 

Ij (_$Us JS tils' S' j j C ~»\ yua y\ji s y y> 4j jS'y* ‘S 0 I jl J-i j j 

4$" Jih} >- ■ i-'t 1 /^a-» PSN .»blj ^jA iji'j l^jl jT jl-U* iXS" -bj y Ij J (S' 1 J 

J~j y j3 S' ^yil*j tJbL y \s£ n>) -L-iLi y- i»ljt 4j jiU ^J!j Ij [_£ la j Lj 

^Liilaj ^ l^S" tJj yj ybj* (S' -bJ y yJ (S' iJjy L>-1 y 'C ~ m S*S L U>4lL_*i 

L J *■_)>■ .3y t-A i_y -bij JU- j3 (jjljfcaja-o yj 1 J Jj’j-i Ja £,*> a-Li ^lijlaj £ (jljJS’" ; Jj yj 

jl ^!__)>■! jl**- 6 4, 4j y j_5*“ 8 a1a c ~—i .Lij jl 4i >-jfi y j3 PSN j3 yy aj S jJb jl-uc (^lj>-l 

,(xs 1 y[—4j i _ 5 j»j) -ULib ij>-J yj S) yy ^J** 1 . " Jj■> jA S' X.~...h jJu ^IJaj" 

a1 >-y j>~ I ji l»l t-bl L j y*S '■I***I j^a^PSN 4^1 j>t j ajjj J jk> ji 

.0—^1 jij jjasIj aI-W PSN o.Li 4<lj! oaj yc y/Sslji (\ ^ “\^) 

zyrj ^L* jA S' oU-tAid j u~*l yua {j3 S>-y £j y ji j-b a_ ja}L ^l-UJ 
Ja*- Ij UjLw S' 4j ^j jJ- S jT jl t \x> PSN oSIS'i— IpI jj S' o.^l jl j 1 L»- aJ jl 3 

^ j^ \ Vfi t jSx \ ii$”j Jli» jlj^p A;) -bL y> yS\y\ jjjol j ^1 jlkJ jl ^ r t-' j* - *- 1 £ T« 

■(cjji i £\j-> ^ ^Af ^j jS — ‘ i c jLh \<?^ y iS'iS^y \^VA jSS j 

jl a-U> I £~*>3 *Xft \y£> .c.«ul eJ-i ajlj jLlj p - ^ PSN i^^y iy~* yS j ®j jj , Ssj 

^aSIj jIjjo jPSN yS\^~ yj ojU* ^j^j) J* S'x»3y> jLu j^jf-ljj jULTjl yS»j 

iy- yj c«)il jj (jTij S' c^rfl \iS"jy 'il y** (j^ 

S)S Jb -Li lid k ijy y I J A jS' 3 (d 1 ^ jl .JxS ^aJ X^y a-L-f j j J Jb J «-bU> ^ IS”” L" 

‘ \ ^6A Jj—i J i j j) ^ij-** 1 ^l“bli oMji; jl yS*j J (%V ‘ -A * ) 

j C-jJj <t ^AP J ^-d) 4 (\ 4 (j^' J \ \ j5* j V 

j (N ^^ > ‘Olj^<-* j ^ xSy) jjLL L^! l(\^AP ‘ A ^') J~yj {SI \ i.j3y_jSy\ 

u—..iC-i i_JU jj xSJ& jjjl yj \jSS-^jj *j|j ji .xSl^y (^^p 1 1' Ojbj^il) tAil; 


1. Hanson 
3. Gallagher 
5. Van Schaik 
7. McBlain 
9. Tesvolde 


2. Shibles 
4. Palmer 
6. Probst 
8. Ashley 
10. Stoddard 



J j«L J 


\r * 

J ' (“^ J^Ly* C—- 5 0 - L %£ > j! 4 jL ^ (, 5 ^^ j 4 j ^ (Jj 4 -J ji jl lj-AXJ 

J (^ A AA ioljl^*-* J ^ jj) ^Liilaj jf jl ^XS~ji I^LL l ^i L JaA # ,(\ A A X t r o^r 

J-j J*-l jA j* IfJ’^; jl i_Ajj j L j v_io j tjrOJ ‘(\ AAf t jaJIj j j~j) O ji 

^j_i j (\ A Vi j-ij M A 3 A 4^ j^j) *Jr-*' 4_J ji ^^"Ij j (\ A V \ oI^jO oj j 
^Lal Jjli (jpljj jULT__ 7 £o j <>-' <->Lrt --UIaL^- jl yj o^Ap 

*T4jjlj Jj^-J jIaUS^jJ jl *5^CjLjJ Oi^ 3^ L»l .ll^il 

.x^^utiri; psn uijii 



4jji £jj_i ji PSN .^l^tj #jji Jjk jJ PSN jj l£jjjZi Cj1j~ju .f-6 ,J^5 

lJU i £jlijJ J-Liu j jj sljbo l& (jjl^j (j-*i 4(jl|^*i 4jji iS^i! ji J C~al jiLs 

Jljbo J PSN Ojli; ASLil C~Sjk .C-<il jJb ^nJljaUju y\jt jl jlJLAa 

^yilj 


1. Boultier 
3. Yu 


2. Morgan 
4. Bremner 






jjj 4 J— ij4j J-X 


> Y > 


cla JTtJT^Uxl_p-) Xjb Ojlij oxi *j L*4j £ji j jS"x« (_gl^»-l 4>- jS* I 

* 

Jjk ji tolijl oNj-a*— 'Vjajm *£ C—I ^jO^La lii j L&AsO 

j ojX iL*«jl jjx ilxj xJjj ^y j^ ■‘Jy* j 1 <Jy, i^ji 4i >-y 
iw.liPi ji j-0 il-L*j .(P-ft } ijli i yJ oLj@l <ji_j jJb 4 *m ii > a ^jI-p ^ 

jX ilxJ JjIa* h i» 4j 1 jjT [j j jji^y* *1 yJ* PSN ji ^ ^1?~* L ^pIj j jlaLS" 
J-Xb— jb^-L* cJl^-i »1_^*jb 4 j jX ilxx Xj 1 ji jlj4bJ— c..r>b .xt—j; 

^usLsX^-l [j, j^Jl ^Lb"*j jf'y ■'^■•^y ^-al y j oLS"lj (_gjl«JLj JjLiu oiyi^j 

^L>Xl 4 j 4jj £"y jjl jl PSN (£\y-\ (j—*4 jjbj .i jli ^Ji 4l >-y ^0 jX J Xij 

Cjjli— (_$Xi j obb b ^plj j P ji 4 J 3 y b lj Xj I jj 1 jjj L» 1x5 . ijji l y 

xb jl y <yjy J **rj> *jy xjjij (* xT<b>- jjr*t 

P -f Jib*—* ji Lj— j ji rJg-w X4»-ljji jjXj ilx*_7 *J Js j j£l*P i^l_)^-l • Lj— ’ 


.XbjL— Jjii— 


— L - jX jlJju t= (^x ji »L^ (oL^bj^ J ^ ) (a £J*}1 (<yy*pjA jj <llj y.J-*: ) — 'p ) 


jJj_J uXkj (jlfcLj'iU' 4^jjibJTC-—J j 0 £y (SW^ 4_— >-j_ ejT y (j Lji^P it-UT 

^L^iS”C--.J jL; ji *£ c—*1 SET oj-i^ jb j—j jj < . . ■* - jj j #xl jj—*J xjS^« 

.(sxi Jai— *-■; ■ ■■ *1 <jl4— L C—<1 jjljJ J 4; ij^P 4 j sJ— JjXj 


»jTj* jj Lj*^i jl jx = («jT y> jj L» JS” iljx] (SET) (f - 6) 

Jaii*) x*j L ji jjilAil Xj-ljj— ^jiLiiUi jS^IajJS^L aS'\j^ sc— I jl jxTSET &y- 

0 j—< j (jl+i’iU jJy ji «xi ^JLiiUijf^yj L j (\^VV tjljlSLa j 1 ^/L^l ‘x- J ls ^ 

jl ^yul” 6J 1 y Ji ij^U. ilxX jjJjjLd .(-xsl^ JU?1 ij^P L j jf Jai- XjU^ ^L 

.xiL^ SET j «j?j* ji UiTilx»J 

■ 3 jj~\ y 3 lj f-*\ 4li\*< p-f 4JiU« ji f ~b Jil** ji £ 

4jl i iljjLJ = £k- J^lj jj iljjj) (aL^_*3 0 ^ alJju) (a £ ji ^ ilJjj) (SET) 4jli (^p - ^ ) 


1. Abernathy 



ijlAjlj OV yA"*.‘ 3 J* L »P J jA; 


C—.J j eaj <liLS^jX jlaja ( _L»Lp' ji ^Ij a>-lj ji aLS"”ila*C ^TjLp Aj L j alb" 

J-^J --CaS""^" ibol 4iS*U- y*lb"alb"ii^j jab y** y *-0 aS"C—I (JjjJu 

j a db C- b . ^ " jJ-Aj Cabb" jl ^jJAsIj jJ yy* d-a> ji j sdbbaJ y ^- ; »..a " jl ^^juIj C-blS"” 

aJ"I_j>- tC-*“l C-jIj jjJsLS^ f I y jl J °bji ^Js-« a^-lj ji JJ-Aj il*A«J ^lj«W ■>." . ,,1 C—ilS" 
a»-lj ji oXU»jIj ilajC J C-wj ^y aIojIj »i£j_ alb"ajldjl j jwj aLjIj 

li .ajL»^« C.jIj C-~j.«.>- jl j Abb ii^j ji alb" j* ji la a £ j jda^M ji jlftlb"" aJ jj 

\jy* iA$" >."■ i.-. 1 jj 1 .- .*»x«.~ i y>lj Cblj dj>-lj ji ila*j AS^jjl As 4s *-y 

alb"ildjC pJl y y ijlj-“ ^Lj ji .ajo^jb jlbj a>-lj ji alb"C j1j—»C As 

^j j&l^-f -1 *iiLiM ji ^k-< dj»-l j jj s £ ila.sC J^lf- Ij Ij alb" ^A ji Us £ ilajC j £*k^j a^-ljji 
iljjCji c ~« »> y*b 4U-* jj ( yl_j»«j ea-*-*. * - ^j_ j<i .^aLS"C—>- o^- AS^Uj (4iJl .^aS"" 

.ajjli ^jlj>«j j'j-Vu-AW- (g >i. ■ I? a*J jj ^ 1 ^ -"■■ ■ —i U1 .a*T wUalAs ^aj 

.Jjai^o jlaU L y£\$ j^ia-^vs> iaslj-i A; aLS^^yijjj J-ij J^ 1 ? ji jC aLS^j> ji a^ilasC 

j Jj-t j> CO T a^- jl jj'iHs ^Jili^» ji Ij j** jili a*i j L (\ ^ V \ 
jUL? 1 jib ajL Jj_^k jl apjJjj. ji ^a^j-jy- ^l^.ajili ^Ijjl Ij Ua£ilajC ‘ y^.jj 

jylijl .(\ ^ ^ Y ib j^fiaiLS^lAA^-Li j 4iLj \£jj Ij l»a £ ilajC ^jJIj jj aj. j Jji? ji 

ai J a j Ji aS^ ^jiISjUj A^j_la« Ji i( cr s Jjii A^jjl i _f-*i) AsJhb ^ jj y')} jl? j aS* 

(<-j ^j(\ 6 caaiilijj 
.0-^1 ai jf ^jlj^lj a»-lj ji a £ ila«j jl ilaf-1 J Ifc j^Jl t(_al">*-* [^I^Ja^fcjs ji 

Jj (Jb L»l tijb ij>-j 9 ^ ji ilUAj y yyfi J^» I jf- jjJiljJ f ^yS oLf-^Aial 

j . y - ~ 4iLu i_JJj a C-~*ijJ>L a ji bJjS” i'a^j .ijb i yy J a£_;jj J oljJI 

-5 Ji JA^yi l _ ; lAl5'.(^^^V' ‘^5^1 J I \^VA ijlj^-^ 1 j 'ji Jij;) 

j T ki5a ; jjj_j .j-Lsb) ^j->, (jij-jj Lj j liSCjL^-) aj^Lj cJLp aj ^aatj 1 ^ 

j) ^jilj lsW jbj -ib j^aI^Ij 8jS” jt> ji LaJS^ ilA*j (aa^<! a^L! jLlajl 4^ 

0 j ^ W J (\ ^6A) aI— j y T j Ai^w jj J 3 *" jj" yj ayjA ji J5"ilasC ji (^7jjj 

. aj I a '.a y* j I jS^ 


1. Brevedan 


2. W.P.Bmening 



aL-jAj j jSXi-P J^u 


jX^jb jl *j Ij SET JjiU- (l j*» jj kJ!>b j jS 5 .Li^ (_5^L c—__J 

Jad j ^yib j aJj« jJjLi k -biitf JS* jl ^y»j LjJS" ka■" .UiS"^* jJj jljju" ji 

T*lS^ a jljllt Aj aS"* ii ( 3 ■*> bl ^A*l (jljl^*P J CjJ jT i ^jjL Aj Jd_jJ^j« 

J ^ 0^) ^ki^” (j-kk*! jj 1 jb." -JsjI_/•' j J) O^Ap J JS" Jai^ .C~jI jili (_jla.Aj.Aj t Jjlo-L-j j j jat- 

f (_yL>* I J li£jL>- t \ ^ A *1 ^ -bLd. 7* J (j jjjLLj t \ ^ A *1 i jljl^-oA j cJ j~J> i \ ^ V * j jb- 

aI*A*j ^IaIS"" jj jis jl Ij J-&P J JbBj ^LaIS" j«j I j aLS^jJi ji IfliS" ,>!-A»j Jjl jj ^ ^jlLj bl ((\ ^ ^ Y 

[SJ> \ *£\j>) jj jj ^y ^ j *k ^b«jl °k^ j* j-> a J* a 1*^*7 k j ° £ j> ji U^" 

lS^L ^jlj JW jjA j ji .(\ ^ ^ v (^y^ 5 ! j ti&L’r) ^k lJ bk AiibSET (_jjj 

Jaj l^i a£" i^ij^-J 1 O^-' 1 jl_j<P Aj tC.-jl _^JL jlSkl ^ I jj Aj Nb i1*P j O'Ap J JS” Jajjj 

aAjb ^yib ^k jbj*«-»-A }j£l*S- Jj awui .ia.di.ji jbo Lji^P j l^lS"• _V • C~«j1 (_A*J 

j^jT L .d.^1 aT jLi- 1 aJ\_« ^y\ aS^(\ ^ \y J ‘i^j'k s r) (^^r 4 ^ JV /f..)c-l 

a k^" ' , ^** I J L5 (_y i Aj C^jI A^Ij (jli I A; 1J ji Aji~<Jb tk_S^Ap J 

.wiJjL L ^*w 

y? Aa J Ul tC-tfjl J C-d»»J k_9^P ys ji j jj jIJaj 

j jl-U-J jL-U Ja->^^ Lj tfjLj djl »j^- ^1 iolijl i_JU-l lil .xS 

^Ijjlii jl y jJ \iS CaJ lj jij _>Ill*j wLjljJ t£ c«jjI i _^1 aP jl (y j^ jji^T k-i'ib' ji j j 

.jjdL lSjjI L^snju a! I _• Lb Lj j I oLj 

• C~j! a-LfeL j j jJjLJ ^j-tfjAj f-T Abbe* ji jij jljju -Cj l Ji jl ja!. .1 u ^ a,L» 

4^jLSjlo^ / L|A-^ J AL^Lj I ^jdj Cdbjjj^a dbJ^jj ijbA^-bj ^ ^Ljal Aibj iS^J ^ Cjipl 

i_iE>u (J>-ljJ (jb jd»-fc c~jl batl^J 1 *S'\j_yM Ji bl .XjIj JJ-ij J baj*d» Lj l$J 

t _ 

JaP bj^p LbiJ cJU.. Aj .Lbi JJfcl y>- ^Ja-Lj>>»j Jjj I ji ^1 (JL_iu 2j>- 

■Aj- b>- j_5Uojf" aS^OjjI Jb- jj jjI j ^bbl b'Lrtik l?^ 10 £iSJj Ij °jt* ^y j 

Jb"AS'^jj^baj J i_^>- jaj Aj C««ri) I^IT. - L' ..i. h jJdi J (Jb- ji LS^ 9 1 (_5^/1 j j2 

J ilkAau jb j«-fc Aj ail^j aS””C~jI IjjLj lXa; Aj»bi Jjla^j^j a_^j» *aJjj j 


1. Heitholt 
3, Jaworski 


2. Mann 
4. Hatfield 



jIaJIj AV j ijSJLfcp j jJu A>- LA il ~j j 


\ Yf 

ol ^-Aj ^ -AiL Alilj ^A jjf" y2 AJloAj ^yLlilai £ JsjU aS^Ij ^jjL$J£” J s Jj* 

L ^jl^ij ajji jlj Ij J ^ ^ y^° Ij ^ij^Uj AjIjI UajjS”^jI jj J^-i jjA J °Ai AAji L?'° 

.Aai A>l^j«- A>-l_»^ 

j! y& aj vAilaAit* jjjAj il>XnJ <o yy L$\j*r\ j*j 2 j y j2 t^jL —j (_gl*A "- .jI^Li 

fi y* A>- J -XjL ^g* y+j f&y* A^- aS"^jJ I J 9 £ jA J J (_yf (jj jLp I y*j 2jy> j2 t« AXjl.1 Jii* 

j2 Ja»>^ Jtwjj aI j ^lill J Jy~* p—i'^~° -C.<«<l jjSj-U tA**j^» jiS*lA>- Aj jIAjJ 

, bfl^L* (_5^l^i! aj XjT ji jl jaI.J m A..*l> t*l . A.,^! eJjj AI>-lxi\j a £’jk yi 

cJaliiv iS^j^r* 1 l5jj ( _V^-5' aj A-*l ^^aL^w* j a S' c--«4lj <y_\ j a-*! axl 

.a-*I ^ ~ i.. n i-i J-1>J j *j yJ (jfj—y-j l^jJ aa£* aLS* 

aS"A-** 1 '-..u:^ ^j_I Aj y> ta,j jlj^j -UjI jh ji l?*^ 

a Ai s AALS" jiyAJ Aj f _£ J^_l ^ L- 4 ji^ . A-»l jAj jIAjC jl A ,*..« J> PSN jiS^lA?- 

Ai Ui tv. i i«l 9 Aa^ J jbi » Aj j A—ui jl jl Aj PSN LaOJU AT . A-^l 

,jj j—t jl j-L ilA«J aT" c~-il aAlA i jLU ^5lj j i ^L-^l PSN aS' ijl^ 

^yy aIp ^I^jL) j A*«l aAij jjJjv “^5” 

j—“ AjaS"”JLa>-I .2 £ _j^A-a^ LS J -^’ ,i ^' lj ^ r *i 

jl jl Aj jJ ^Utfl PSN aLj .2yM^yu PSN Aj j A—'I aLS^ jj y A-LU Aj 

jl Aj jJj*Ip JJ.I aA^l^" Jj*!^ Ij AjLL* j2 (_JjA 5^A—<*J&1jlPSN (jijijil ^;laJ AS^ijb 

.A— I Jijjj-y 

. Aj I a Aai j^JiA f-V ^Jitjw jj *^lj J' 5 il^Aj" oAla^JJ^M.T (jlj>-1 

jJ jX jl Jjia = ( f ^li ii> wU>l J jj *LT jlJju) (&LS^ j j j! Jjtl) ( jj aL1m> I-Xj^j ) 

(*Ll* jj ^Ljv. j)-Uj) jj jIojC)(SET) (F_V) 

t jljl^»_* j jjd^ ■ \ tJjta J u r ^ p '®^" J 15 ■>! Jj, ' r 

jl (_jlaiAAh j2 Ij 2 ^*J £^ a -*' "^Ij Ji j-X; jIAaj' “^Ijj^ &(cjil \ Y 

jAj jIAjJ j 2 A-io t. y~ vi^j aLS^jj ilAau .(^ S “\V iAlljji J ^ ^__^_jj) ijli A^j j^l-f A^- j2 


1. Puckridge 



jjj xL-j 4 ; r' J-“* 


^ y 6 

j-J ^wls .n 4_*-lj jj 4 >»Aj iljju .ij\iji ji lj (_$ j^j ji 4 skAj ilu*7 j w.-.i 

■(^ <• j~* M < -j**j>) ijli jl^ j - y**' C.J ilS j ^la-•>■> Jajllj c^J 

jl ^c^aai a.XJki jLj 45* .Xil ki£j jl J ki^j Jilna -b Li 4aO j> j J aL~. m il Jju 

J-f<l*-y jl Jj 4b — (jljli (_jl*4»»lj il*A*j ai-l-u jJ y ji l*4^wj 

•(\ Wd i j-~s) -Abl^ (jjJ-f 1 ^ 1 *i jj JS”xl*-ji j j£\±*- 4 j 

j jjljl .c~«kI ^L-^- oLifcf- j * -bl^Ju *j jJ xb.» j* ji ki^JL-* iluju 

lr xl . * ..* ji ki&L- al*x«j jlj jLu <£* jj iy*j i jaJ^‘\~‘ lj ^ ^ Vd) 

'^r- J f*^uiiT jfrf'^Lj) jlj* jjj^' J iSjiJ^ji 

If&LirfiljUj jiS’jjb*- jcjL AAljixj xl , .....* jj iljujo jf ^Ifil 

1 j jjljl) i j~> jl y Ja-x^ j~J li li^j c—« l y j j* ji x^lS"il*w ’(^j^Ly* 

• kl~.nl j*Ai il-X«j (^jljk-l jl »jk- X«~* j _)J oU’^kial 1*1 t(^ 

lJ 1 *j jl <1 ^>yy cjljf^l *j 4L-1 ki^J (_ 5 U*»J^jiaJ jj L jljj ^ lj f _ V * 3 iU^ 
lj i_yjj (jil (^ ^ AA) jljl£-»> J ' ji j* jj il' 1 * J <L - - n ji jIjju 

jJ lj ul->J C Ja^.* Xjv- ji 4Lj-<i> yk ji 4$^AJi jZ" C«jI} j a^li jlj5 

jjj T * ji 4 L . ‘ . . .« j>j 3 j^ l al*W *Aji lIjIj t j = j?v*ai .} jS'^ jl j jlkLS"” 

V * lj *1 * J 0 iy ^ 4i»- j» ji Sj^ry (^IkA^i^ il*A*j jl j~~ri ^j^ T .af x , j ( JS^ jl ^y} 

yy j *' " ■ y* I 4 >Xw a 31 i j l»*J y^ ^ Ai jT ^ , ^ ■■ 1 ^ 1 y \y l*k . -XI a •X*** ■ Ja A** JT ^ l^j ^ \y I 

< T-V J^*ji jJ SET ajlj .}yfu* Ojy ^za^i JT jl Jj Oi^rAri sa- ^ 

..I ' . ' i ^ y* A_JJ —1 a-X ,‘••“ , j Jj^- 1 1 ~--^I ^l^**jl t-Xi k»4Jlj— ji 4^jjis jl»A 

jJjIa* Ji la I ■ •X ' . ' ^jttj jJ y a “A—aj j-lt lk43»wls^ ( j*l*j 4^” jlu lj Jl»I>-l ^jl SET — ^ 
(_£jj 4I. * ..« jlu*j (^ 1 ^SET jLU lj^ ijy ji (^ ^AA) jljl^*> j y ol^^llsl 

iy^fj* SET Js*«^jj 4^”lk4>JS' ki^j Ja-»jJ jJ j jJ jJ .C-»mI ki^j V ^ J . *J 

J ^11 jisUk "^Lo^-I yj It.^** ■■* k^—«l j-Aj iljj«j a X^Sy^ju (jlj^l jl * yij^ l 

J (ki£"jji ^«k.«) Ij cjljjSET ji i y?y Ojlaj .-xil jj T c-^«kj “0L» SET lIjI? 

I j-ij ki^j jj y ^—JI-Xj *£" iy Aklj^- jjk_Jl>- j_jjl* j 4I^J y^ I j (kl^xil k_JL- (ki^>- j^a>) 


1. Yu 



uVjiiA'X* iJ jJj 




jjjl .uilil^ya ljL&'I JJj I jS ^l^Jjl 4 j (J^J ijj 4 jj£* J2 jJ ^|ST jl »j~* 

L Alias 'f (_jl y L J-U jj AjjS^ Ji -Lij oljlt - 4j ]ayy> 

. Xi yj jj jL^» 5 ^lAj j j il -l*j j -aiS" (_jlfcAjLi^j j aS" j IJU- j jjL a* l jl 

t-Li o-Li j l_^ jj 4^*jl Ji® jJ ^-cS"-A -5 ^ y.y y * J jIja 1.. JL -' vi.Ta>L» 

UiA^viS^ j^*j j| i_jlOs J -AJjJ i _f_ Ift a1....w 4 Jj>j y m 9 lis4^iAj 4j^pl Jj .Ci.^l 8-Li -A ‘. ?. ■ i« 

y>~—' (_£ ^^jl J 0J jJl3 (11 a , Ji La Ul ,-AjL 4/> lil j-L -Li^ p'J j£* J Lijldj ^ L aI j ..*^ j J 

jl ^jS" jA Aj ^jiljA-o (_5lA0jji iL^.* L A»-j Lio j.J A^-lAj^ jLiJ ^XS" ( jo! jJJ” 

j«; ^-L.5"”j.i ^jJjaU" |( Ja,■ 1 -Cj I jj -Li Ali l^ L Aj_yjJ A^ j^lajL«Jk .C.i-'l ^-AlS"” ^ (^Ija^l 
^LaA^JJ aLS" 4jLc-l jJ ..i-Lij-^^^a ^ jAj 4 j a1s»- ^a jl ^j-3 ^ _li‘~ ^ li-j j Jjlj 

-1 4-L-tjjj*—! Aoljl aIj- * -lJ^T l5^ jj*- y*j “V j^l jl L»l 4xS”^a -lJjJ asL^ 

^LsS—jl ^—* J Jjj^ t j»-j jJj-uj a^J5"Aj tJjlaJLi ‘^r— liJJ ^ J' iS^-^o 

.J c iS' i ^>j .lJjJ sj—oij Si L > J j * ~I j~i Iaa^-IS" jl (_^jI-l«j 

.-Ljls-Li o ji j j j-L jl-L»j a -UAAjJ-^-U lSIj 5 ! - ! - A aIjU* ji .' Oji 


^ J j jj ^ I <Aaj = Jb-'j ji oL5^ i I Jlmj ) ( &LS** j J (J^\* jl Jju) ( Jj Jju ) 

(cAJij j* J -5 ^iJbu) (SET) 


(f-A) 


j_jlftJj j~j* .(Jl—xl ^ i » , ‘ jj j Jj jl-L*J j^~*j jJ »j^- J J- 1 

|_^-i 4j J ^jAjA>-Li iji^A 5 jl ■Aljl_yjj-»J -Lij I£nj j* I aS^ Oja Aj 

t-UlS^^ ^h’.~ Ij aLS" jj jjj jl-Lw aLS" C^u>- j^ aJLl I ol ** lT ^"b 
^IftJd j~fc jl ^A*J -Jj-i aA j~~ y\ y (Jl—O Aj -L Lj j-L jl-Luj jjl jUj ji ^jAiLS" C— > ■<- » - 

AS^ j-L UIfc jjJ 1 L»l A JJw»I y>- J-J y IfeAa^Jj ^ {jl ^ " - -a>- jj a-^»ll» C-i'iHft I -Li ■A>' 

^yJLixj aT Jjjlj jJS^J J J»ljjl j U-L^-J! lil o-L-*lj>J jj y l}yi> J ,jij|jjl j_pL 

• (\ ^V6 (j^jlj $ \ ^Yf i' J jQjZ' J (^Ji j -^O ,i ~^" L 5^ "^y jlij UajhJj (J j j I j j_ r 5lLj:’ jl 

j i^jb^l a5L- ’Sjj ijl-fca j%*y*j ~^y C-^j- c—vl (£jy*+* ^sbAJl j>- 

(_U"I j* jA IftAjlj^- ^jjl jl •■A ’ . " . ,a Ijij Ij _i!jjd«ol ^j| J^u jjiy^ll-l a-LLA^y^-iJ a J*' y m j jA 


1 . Colegrove 



\tv 


jh 3 ji lt* t 


C$Jj b d^i (^Ald*! dJjJ t)l_j5 J 4^>L y*J i_5jU-l dJjj V*«rt m 4 j -dd j *J_)I 

cSjj ^djA aI.a>-I t(^^AV* j ‘ t'^L J— S) .-uiS^y* aW*jI oLS" 

odd 4. - ^ 3 y ^S**! y jA ^£djd^ (^Ujj ^**a jA t -C ii ' .i T ^* dJ^> d^a^^S"*J^Li dl>- oLd - * ^a 

J^j Udj j~~A jl i j‘/>.»J (diL jjtAlf |»5*l y £\ Ul tdidf^y* aW«jI J^j d£j d£j ^jaa* cJJ jS *di j 

( jjJ^rr' ^ 1 t ^d .«. l . T ) jjidJ jldis ^& i JA j_y>- j * j y-yy ) a^»j diAl_p- dJ_y yj y> ji 
dJ_y *i JiUi) ^ j*y O^AT ‘dj^ j >>•) -^y* b ^ja d^| tS y^tj ^ 1 

j y y \ \ ^V1 i jb^*** J Udj_j~A CM (°b^ j* J j d^ d£j j' ^Jdj 

d a Ul* c~j<a*- o I j^*j L d>-lj ja jjdi Ald*j ^Sbi^d c—»J j Uj j (^ ^ AT ‘■ijy 

■ C ....J ^did"jA jjAiiaO j j_jAA4>-Li ojldll 4j ^Ld>-! JjUj ^ .. ; ilSb ^jl Ul tij-1 

a-JCsS'y-ju tJbAj jA j3 2j^y ^Ui4.'v..l,..',.,u jld*j j d^ jA jA odd -dJ y ejb Aj ild*j 
J—d””) -bL^y* yj ja ^1 jl dais Ul tAjb AasIS^jA d & L b m jA . C*.*1 d^J y> ja d£l,.;.* Ald*J 
d^J (d I -dj J j ^ diU^ U 4^d S' J Ud^-Ld*# 4$* $ y$* d ^p jj d U^a ^jaA j (^ ^ T ^ 
iSJj '-doj j* J* JJ*^! idr*^, y$’\' i *‘ Li^idJ * JJ* jl J >" 3 Jj lA 9 " 

‘ ^r’-ij) ■ 5 >-'^s~" CxrM jl S^JJ iS^ J ls*- 5 iJ^'^ *l*~y j' JJ *^a d^u dais d^ 

L Oa*»J d^j a 1>-y jj Jjld^- 1 jk (U^ajiJd^) Ia d^ 1 ■ * ■ ■ »« jl .(mf 

ijj ij jld*7 L c-.d 15"dU» L J d.dlS^^i jlj . . a 2?* (^ ^ *\T) ytj -dj y£ jlj5 da-j^» 

<5^ dUiL ji ( ^ ^ \ ) ' jy*j2> J jij£ ^ - A Idj idflJ A J jA jA d l\ ,l.AI d*J L J d^ jA jA 

o!a (jddU^b I—AJ A J y> jA d^.Ldv aI dxj J d*^ j * jA UkdaJAj Ald*j <Sji^J J , <y~’ J d cT * 9 

i.' ^ «b jd_J I j '' OjUfcjl) ^S" ^JLn —tJ Lj (jU.L, ,>b dilsAjS" jUi>v« ^Sd a Ul 

d^d JA i_AJ Aj A IdxT .A jldJ Aj>-J (^ ^A^ t' J ^ ^ji^j L J (i_Jd! ^ 

.Xjb j\J d>^' | d-~ Jd 


1. Kissetbach 

2. Motto 

3. Moll 

4. Thomison 

5. Jordan 

6. Prolificacy 

7. Harris 

8. Sieraer 

9. Jacobs 

10. Pearson 

11. Uhart 

12. Aiidrade 

13. Lemcoff 

14. Loomis 



j>\j>' X)\y jLu !j 4 j jjj o^ciS^xJjj' (^Lpsa^iJ^c... aS^SET ^J^Ip 

. -cj7 fc jl SET jjji y^S Jj j-w» ^*jb jl !-*>- *4jT y jj Ojj j3 . j-iL viixji jl yjS L ki£j 

(^' 3 *.'. " .c.ii^l ,...' ^Ijl^j 1 j »4j I y 4j („ 5 jjjlj j jl-uis j4j l^s ^,.-— > 1-1 

**j <Jl~« ^ I ^ A ■ t' 1 ' jj—jl>- j ' jj j>) -u«>3 ^yLilS^lj 43 jS^oL> C.JLIS y 

j (\^F J ^u~-;) ‘(\^v> ‘ f ^jb j r ^^) cr^ 

[_jlo-lJ j l?" 7*y “*4S”^« -i 3 jA*- 1 j 4 3 4jl3 ^jJ^jlli i JJ63^« _jijj lj C-»»J lj jL» jj>-fcli 

jjJ yL —j J k_jl jjiAJ J j (_jUC—<w>- j3 4j13 3lA*J fjg j^-*l .3jlX 3jJ^J 

j_rl j3 ^;L» j^-fe 3 l>ol .(jT jjlaj ^hjL* J \ ^ ^ \ t j y*yj j y^"^) C—d 43 »i 4 -b 3 OjX 4 j 

j (\^ T t’'^.jjj) c—>1 fUjI jjkl (_J Ifc 3 j^nL*^ 4j 4. 7. 1 lj C... j .' <J ki^j -b ^Ujl j3 ?-^L^I 

kC - i — P jl Ja^> lJ j-~e> .(\^'\ ; j.). —« 3 1 j yty^y j) C—’l^jl 4 j C-*jLL« 3j-$j C~Lp 

■ InHv > yj -Uj I y uz"J* “^-xi 4 j yy-» iSjJj^i J V-Sjlo3jS~ 

.-CA 3 4^tal 3^>- y^ 4j o-X-rfj j^-Aj -4*J^j I- -CjI ^1 ^-aJ ^I 4-4*- j^jb 

-C-wl lj j-“ Lsjjj^ J ^jLiild3_^L 4»J lio j3 Cj j3 j3 (Jjj jIj J ^jiLiild3 £ 

lil ,_UI—* Ijt-fe jl ylaj jl Oj3 j3 4jL« J ^ & C-wl ,^1 4JL~« C-Jp 

. JJTil^a (jUl 1 y*J 4«Jjl (3^*^ J* 0^^ J J jLl (^Ub ^3^ ■** 4 j 4 J&> J3 

-Uj Ij 3 .0*3^ jLij J ^ ^jJ ji 3 I-UJ 3jjT^j 

t*l .ALiL^* j-L 3l-4*j ^_h‘* JJj-~» *j^" _) 44 I 3 I (3^^ 4» J-L 3lA*7 

3Ia*j ^ l ^Jh' 7 l5^ ftJeS" J L y* L 4~j li« j 3 CJj3 4-X-lr ^-^Lpl ^L)6-b_^-_A 

-aJ_^ 7 jl lj _y i- 1 4j -V ’ . 7 ... i j3ii ‘TTjji #*4i ,-4ijl3 

-4-Jj7 aUS^j3 J3 lj ki^J; -llij l$7 I jl ^y a *~ ^ 4-^-* j ylj Ijil 4>-li L 4 jO 

J-»Lp jjjl 4 j ^y_y> ol j ~*j L*l tc~jl ^X(_jUi*jl (l^JL i w 3 I-W) djljjl 

Oj3 j-L 3 I-W & C_«l (ji - ^! L5ji*4kjUa*jl ,jjl .C—J 3 L j 4> ji 


1. Herrero 
3. Moss 
5. Basseti 
7. Bolanas 


2. Johnson 
4. Downey 
fi. Duvick 
8. Edmeads 


j jj 4 , lw >j 4j 1 I j --'Ll 


d£j ji Oji aS"” j .ijb >. * ..a> ^SjblLj jIj ^x5~J L j-# ^ jJ 
^L*J C—“I j-b il»b«j j! l JLj 4b -y ji PSN S/L-b»-l t-bL -bij <_jjJJa«» 

il-t*.! -b*- Ij ^ .IV.T tjJb il-bu" jjljjlb -UJjj aX-**<j j-b l^Jbb* 

Cij-i jlji ^ ^XS" d£j ji ijli J^L d£j •bJjj’ b iS *^£Jj j~A jS*l Ul tC— kiI j-b ^LjJ 

jljlSL*—6 j -bj-bT Ja-o_jj <>J L-* jjjl .i j-1 j.b LSi^ jl'bb’ JiLw jl PSN X—*1 j£-»-o 

jl j-a j X-mj ^ (jj^L ) X*- b j j.' il-bb t C/.u> - ji>l£^L aS”* ^jU j .-U*uj oL-jI b jj ^ ^ Y*) 

(lJJI \ \ ^ &) X j4i I J O jLajI .xl a-LfctJL* aJ L*a C~$L ^jL l^il oLj ./* •ia-* , _jj ^13L ji £-LaJLj 
aS**X m j^* ^ lx*- 4 j ji ilXc ) aS^ JjX**>j 4 >wj ^jj I Aj L^j \ j\j£* Ij 

aT Ij /jjl 'F-ft .XflO A^l^l -Ujj ^ oLS" X!*j C~P j**» 

o^j*J jjjjj c-^jXv* L Ij ^ £Lp jX ^Ix»j t.c . ^1 oxi *LT(Sink) jj^w* 

.C—* JT -bfcljjb jljS cb^-w ijy j . ~ —j oLj j>- L I-U«j aJL—« jjl 

iSji “btjUaKjl jLi^y«l>-j L jj VL i L Owbi ^lA-bj —A 'ilL«J>-l 

L$^-b uiUa*-jl b_S*"C-rfl ^_^ilj ^ ^ Y ‘ j^J^—®) *bJj1i sb - ^” J - 1 jl»bb ^Ja.',' jj (_5^loi*" 

■bJ jj Ij j-b il-Luj l-l^- e jls^-l L^jT 4j 4^" C -.I 1 $^ ji “b»i* Q~ ^ j-a>- 

jJy ATNb c-i ^j_-bo (_$ljli jjJtbS^^»l ja^- t^lj^ jj-boUa*jl jl (^lA^-ji jj«bj- C .'—'I Uil JCbS^ 

4?wj ^y jj*btjUajul ji*j c-«“i jl LI .-biLj ^j*<fjb“^L^>l l^jI ji -bji 

^UiiU^ ‘ ji i_jUa*jl cJL\i jj I k_j j>- ATjil L j iji—*'l «ijj 'i/L ^l*i^5wL> ^Ijj <_jl^wijl 

i Jai jl jji-sl AiLy iS3j j'bijji^L b j-J«J C . j j^A-a Vvl._I bbil-b NL 

• ii^ jjljjjLiT 4Jj7 jl$ » T ....|.|) L^ly) jbb*l J XiL 
j-bj ilu*_T bJ Jpjjj—• i^lj»"l ^j-i b ^jloij^J ^jjji Ij J , 'ilil*-« La .* 4jji* b«J Li« 

.aJjli^j(oji j ^-b^”) aLp’ ji j (L y») (jlAjli oMjij jl tjj^ljj «J*p b’jT a- ji 
[^ 1 ^ A?” C—al j_S jiij Jj-Jb I 4 U < 1 m«I 4-bi d i I i ?- ji l$Jj*« j jjj I ia-ajj A^ jX) il-bb jJ^-wLi 

^j_g^ji y-J<J J o-bl C-;L j-b il»L*J A^jjjU j j_5l*j) 9 JJ* J>~ I L“ J j-b iljjb 

-Cj I ji d^j j-b il-bb ijjl ji .XI—Ji JiLw j-b j^Ailj il-bu j *j^L il-Uj i jla j jl ji .C—»l 

(_slj>-l .bJij^J jLijJjlib* j\ ^ay%J> L jLijjjl j><J (_g\*8jji J jX Ji i jib0 (^ljA?-1 A?” C—al L Jj f 


1. Plateau 



tsf* 


j'i a 


J 
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■ XS'^ tXlT^ J— J-ij j!-Uj j PSN 4$” JhjUl* ol _y I ^jdl 4; J y j 

|j 4jjfT^A vif\j J ol—tf y^>- C~«dl ^Ij^-I .JaIAi 4jljl *■*■' j* 

C—rfl ^A 4jli* a 4-* jA ^\ji a jj> Jji» jj PSN Olj^' 1*1 iJA}^ jlU 4j 

-1^ a d j i “ ■ »*l 4 >I_m * U £■ 4>j$~ 4** jJk jJ j-L * ■ ^U- .(?-£ 

jj$J.«. c- lJj-Js 1 jj_*l^-j lS *- 4 1 ^ oU^Ual ■•>- ^Tl ..C j\i OjLaj ^a l olfj> jJ 

Ij T - i JJ a-Li ^_jZj (JjLa^^JI jl^Jj^* '^1*-> > 'I ^ ^ ‘ ji 

.cj/j tr^ub ^Lj 

^Up (_j! j^-l jl ^l-iS*_/> jl j jl*j jj j£i 4.PSN < j —«j t4ijT4^i _^a ji 

i^Uojjj c-J ^£~* ■Ay- L r‘ ^^ tHr J* ^ (lSj 5 ^ i 1 <_ri 

^jl^jlj Ojdij^j-* B-lO L_J-" Jj U» J-A>- 4jL_* J^dl J -CAL ^li j . o A (^Ijlj 1jA" I jl JJW ^l* j 

1j3--l jl ^ |^»' J a J_a) jI^aL-JLj JJj I ^3 4i^J J jSll* Jl; I ^3 l* I LC-....I y> jj 1 

^La- iiA*-* 4 j f_’c 1 T-L^a (_£t$jl* j J' 5 iS'jrH ■■^^* , ^‘ J *-*jf Lr’r* j' Jr® 

-Lij jl 14-ls »-jJ L' C->»j tC-wl (^lill J\ Jj jJb il-l*j ^jLfcLS'"AS”"^ ja*“ j JJJL~Jt 
y> ^yljJ»»J (_slA8jjJ C^l ^ ^ |_pj" jl jJ aS^i. 


4>Li^ jjij 4> jl (_j~; o’~^lJ 

i^lj^"l Jais J-ij 0 Us jl 0-t« •jJJ ij" 1 ^i Jt*^l ^JL*I?-I 

-5 ^ 4j jjj j£jo t^lj^l 4^^ J jl/ ^rr*^ *-«»»J Ij 4li 

jl-kxj jJjl 4jLtJ xS J-ij 4 jL« Ja*l jii ji Ij j ejjLi ji _J~^4j 

_ y 

^- J a ' .i 1 Qj* yx ji 4l.Ioi jl Jju j I cJlP &ijXi JAl_p- •AJ_»7 Qj* ji (J JxS j-U 

J 41 ■ '■ m jJ d^.I.'. _u j!a*j jsb-J jl l>4l.'. hJ ^1 ,C~jI (jjjlj (^Ia4>»1j il-lj«j J fiJ t^l-A4>uJ jl Jju 

^CjS^ *b-J* 4j J jj U4^I™ ‘ jl Jju "' L>ljl^ 4l ; .*1 ji 4>iis” jl J*ju 

t^jjiS j\ .) 4^——" j& ji j-4j jl iy.J** Jl Ij j - ^ jI"4*^ c-jjI ^-ol^» ijlii I 

fX~~ j .M ^1 .CmjI jL jJj\ 3 j-j Oji j L_j-*< i_>Ijj (j^j^ czr*? - •■4AJ Qj* j*~" J j * V ‘*** 

^lj^-1 ^ Ij>»j ^ I* a Li j mi a 4 S" l^>- 4 C. . J jJ-i di^4»- 41^-jJ a-Li a^l^ 4 , ■ *.,_ . » A 

lImpLj aL.S" (^jj l^j I jlC C .ls- 4j Ij J_ij jl* j ji j j >- O^lls*-! l j i jAx* 

.JAi jlj5 jr^ Ij C-A»J jl*j^A 4j Ij Jt^lj^l jl iS^ l-^ 1 (jij - 4 ^ 




\r\ 


jli aI— -j4j n .i flAT . J~ai 


» ...jL^» ^ I jl J& AS”" -4 ' a. T — J ^jljLp (^jIa- S“bi Ajljl j^alaJ 

* j>- jb .*Aj Lj Ja)j XA I y- jJ y *£\j (_Jj jJj jlxiu" XjIjj" ^ eLS" j 1 jj^is jl aS”* Xi jl J j) 

OjJJ J jlmJ i_£lj—>■! jlXw (_jljti (_g.feAj^£"” 4?” 42—*1 a J XAj ^ww/L Ja .*w« j^.i>.i 4 j Xil j>’^d" 

jlXwJ jj (_J jui" 4_S^2»-I jJ j XJbj jlij <_j jl21» JLJ 4 j ^ ^2*5" CwL?> _y jia ^1 j*«j 

jl jdyL^Lwj y*j ... J. 1 a,4. u i j oL l A. J jX y I Lai O jJj aX J jt-j J3->% j j .} L^j jjj 

oLj Jj-Jj iajJji 4 j L ^iS'\j jj IjA-l i^X*j jj^ls jl Ij oloJiAJ jlSL»! 4lj>j 

C.?».j f - i J^J 1 jJ J ja-ja jl aJjS^a** PSN aS^_ > ^sj 4j • ij j I (_^“ ^*xl y JsjXv* 

It -bL^ ( _,i>l5'Jy J^ij ijiW' J^l y <Jj^ 5 J xL^ ^jijljil jiS’jx*- jlxi« Id PSN .xiS*^ 

jjj jlojw jj—Ai ji PSN (jijlyil j t* J ’ _^l .x*<jj ja- 1 J^-l y ja jX ( _y*5'j j(-W aj 

Aal jl jl ^ijlj i^lfcjllA-L*' jXla f lTUL Jai-u C-Ip 4j aT) ^yixlS"p,.laL r baAijS"JI ^ai»J jJ cXjLa- j 

^ e _ * 

a5 jj^S" jj a! L*a jjj 1 Aj j 1 oAp a?”^, 1—“I aAdli j«j !j jL j jji ijy (■* 

<i£j A w-«^l . -blL^j/a lAiij CadO jl j! Ij jL«a ^j~jlj jllA-L*a -htf ■•! 

y_j& J_L »& (jjl .AAJ jLj \j ~*dL-a las*w° Aj jjj jI-IaJ ( jijljil Al*>j ji 

^Lja» Aj y~-J j-b jl Aaj A M.^a » 4^1jJJ , J jJj jj* *I a J J4a ^ 4 AskAj 4 A?ALi ^.T.i.j jJ jj 

l^li" JaAaJ Ci. ’ aT AjIj JjA-y Ai*»...° -bfclj-i Lj-*< jJ .Ci.... i a_^j» L ^ 4Aj^Cj .rt & .j jj 

j jj jIaaJ O jlij j JJLij CjjLJ i_£l$Ja~>v j J AjljJ ^a (*? - 6 j J jjjUol C-J J» 

(f-4 jSLl J^PSN ^TIJ^ ^jIaj ) Cajal! a-bi ^4^ jIAaj ^JJ ^1 .til." jjJyl aT AAjjjJI jlij 

4 f xT (_J^ LS^^t .41——j JaA .j. Xj \ y iSjj J* NLaJ>-l .(^ ^ ^ Y 4( i jtS^l J 4dSoLA") 

jli^^ifca 4C-J jl?) wiAj^a jt-U j-L) L _ s 4»51 j ilx«J (jML ^Jsjj jj IjPSN ^iS^I-ij^ L_^j j o j j 

aU_i aAJtl . t —a y^S\i_yM L J ^XS^Li A—iLia jj 4 iJjj jj I ZjL- 0 j~OP- y I 4JJ^J jjjl ll .(C—^1 

4xiL j-ij j_jA3lj jl jaj jl y\y PSN aT j jLu j_j^,ji'^- a <_gI* a^ U ^jAj 

I . J jlj axi aJjJ j jj ^ljj«j" L A— Aaa j j Ij (_5 jT i.j jJu JwJ jj L)l jj eLS^ A^ C—J'LjAa (jJ_X 
oUij J-—ili j \ys- Aj jl^il jl ^ -aaj Jajjjj 1 jl Aj -tiLj jljla 4l-iJjjl A>- 

4 4—Jd | jjj j|x*j (.jljA-l jl aT jjAwa aj jjl *j>- aT C—Jl JJ 4i^J 4Jji t jj» i—Ij—>u» 

^L^JAjJ J A_^4J 4XiL li£>- j?”jljLa iC—9 pis ^jjl jS "I .C....J jjplj j aLS^xJjj" eXAS^jjAA^ JaLc- 41^j 

aS"”X ilj i^A>- jT jl y*£ (_$XJ y Jj-L jIAaj aS^jjJj i—C-L JjljJjjA ^jlajjj Jjis jj JajAaj* 



I j jjb jj 


m 

.OlTe-US' iJ>1*S- o^aKj Jii m Ijjl (_g\ J>' 
^UU ki£j 4S' C-—I <UsIj jS^J t -' , lLSjj J''"- - PSN ji a-Li |»U»jl kX^>«j 

eS' j-Lj jl-Xn—j' o Ja y,j—“ tU\ . c ... — I ^y-ljj aiy^_^1 »p j jx jle*j eXiS^;^" y—al 

*!,._■>- jl .x-iL yt-j J jXS" C->«J c—*1yL»^> jj >AllflJLi a^U f-A t f _ “\ oM,>U» jj 
J ki£~- Oj) e jf J* J j J L?W-^" * jy J* ^ y f ^ jl O jUj J JjS 4j 

j'xJ J (\^Y& tjljl^** J >lj') Jj yj i(A^^X“ ‘<^"1 J kiStta^ - \^6A ‘kl—jJj 

.JjjU zyrj ^L« jj jJ j (^Lflb. .JjjS" j JijIs (\ ^V“\ tjlj^-*-* J (j-i^r 6 ) klJji jJ J^t 

Cjls^U>-l .. Lm . ... » j jl iljU C~J Jk> j j jj j'jju tPSN y^jj (jjl __^U 
i yjL»p ji ^ y~ y (_gljj"jUj Ul tauo^ jLiJ (_$jyi*p jUj Ij ^y i—JL c-l tj-L jl j*j 

,xie ^y*ij ols^AiXl 4 j a,A,.<ia 

tf ^ ^ 

'AUi>-l j C——I y—y j-i ^p-Ij j juts' l?^ jx * "yr ^ ^yy 

tAi*) o^Ap _yo o'ifjU* ^1 t-la1?».x-ili^» f-A t f-*\ o^U* <; 4-~i o'isU* 

(f- “\ aUU*) ij_j— 1 4 j a!.aU< ki^i jjX J f _V aUU* 4jt—> (jUjU- j tj'jJjj. ij>- 

^j_i *j ^y.y ^^UU* ji .c—l ajUi-l J^lS jj l—^l j ^jUii i_>I*j!j oV^i lS^ 
,^Uj tl tx-lL jtj ijy j^jU—a ^UlS'C-—I (ljJLS^t_ ^UaJ) U4JjS” 

j yLf j^-U p (_jlj»-l jl ^j-Ux; yyj -Cj I^ jiy jl ja. L . J .>^ 4j ^yy a-li Jy.j> 

.xS" v"-^*. i f-fa jj—jj ^j^y ( yy^" iSj^ 1 ^ PSN NLe^l t—>lj ^1 ji j j. ’ .—Ii 

J (^Ujt?>“l—— 41»_*j jj J a-ii j£"j>' ji UaIjS” y> 

jU jy~y (^'jJIj o~ ttfc l jl 4j^S"jj aS' SET j^> iS^-t,^y '—■■ **'I ^^ ju> • ‘— " •*'^ I -a —»j i^Uj^JI 

UajjS*jl jj jl jn t—I .jJilj eUtfcl^j LjjUi jcS'L L_j—< j-iaj) UajjS"^St j jj e—•*1 

li tl .-GjU (jULS* _^j<5 jl tSj~*ri Ulj^"! jUtS" jl ^^a*) j C—vl y ^~£>l_j Ua^y jj L— L *— j Li« ji 

.'> •■!■ • > yj-L«-fc 4jt—• ys'jj^i jj ot? j»- jj o^A^-i j 
<11—> ^1 j x iji j-L jIj^j j PSN (j-jtj ^Ul j ys' tU4jy i 
•AjL .x^L (Jy-i i_$ ^-» » — U^y (^Uj jj c—-I 4S'c-*"l jl j^jtu 

^L»j <jT jl (jlyj aS”4j txilj xJj U zyrj j-t ^IxC (^Ijj iJ“^* ki^j ila^jl jl^*l 

.J_jX ajUl-l (_glajU CjN ya>u 



\rr 


jXl * 1 —J-A» 


^jkjswj Olyf 

j jj jlx»j t- 'y- tX-iL aIX* j_^14jl j 0^1 j*a>«-“ ^*Lj jJ ji jljmJ 2 jj I ji J£ J ye\ £\ 

C—wl (jj 1 C . iLd.> » J itXA 2 (jLld lj sis' OljX»J A X ll ^fclj j j l® LS" y l*J J J 

■ XT ... A AjLw* . 1tj» «j jl A £tu(lj J J J f^S* Ijj (^IaA ^*L*u j2 2 « P t y- y I 

OjJ j ^x£"tLj^ (_$1 ^j j^j jj L jljJ^ Ij Jaj>>-» j j-L; jlx»j jj-; jjLjjl oL? 

.jIj jlij 

Xij dl>-jU> J_^1 s jJ Ij jmi jULS - " jjIjL JO .*■ * -«-.» ■ A (^ A&) J 

• -AA-i J_jjjlX yi jljJL* Xu ^^JuCw jlxL* ,Xj oUxjI aL* jU jLj jl .^Xlj 

jx jlxo t R*^ 1" Rf jl L ((^XjLiyi’ Ja-ljl) Rf L' (jjti J5” - £jj-i) R\ aU- jl ^ja L# 
^UjL-j .(f -f Xtf ji Y* * jjX»- U aU- j* j 2 ''•j ^y y j2 zyry 

( jZa\£' J^fij2 b“\ Ij Ij j A jlA*7 ((^j^'X-j'J Ij R \ ) X-li JLapI y\ yu *jJ2 J jJs ^l*u j 2 (jlA Lu 

U «LS^ Xij tXi JIapI (R\ jl (Jj) { yJjj Xij aU -y j2 iadS « ■ * > * j_jjt»j .Xilj 

>Sy * /f A iS^f^j j J xsL xij jULTjx jlXj ijjj 1 1*1 4CjL ^r*^"-W>jj Yf 

^l^dj_2j jj oL xij djULf"jX jl-uJ l5jj jl S? j* j^ajaj L» j^lj J>\ -wJjlx 


' (ji^l jl ‘^iy> jd jjj dlJbu y ^■-«.i'.> jlju* Lj9> | lda'l jJ’Ij .f-f JjJb^ 


_r^ jj jX ^\Jlmj 

(jl*) ljA;J j y aL 

jL-j 

\ ATA 

• /ta 

jjtLi 

\ Af A 

*/v-i 


U\4 NS 

> /TA 

R \ ti 

U4' NS 

• / V1 


\r\r :!: 

*/V1 

Rs-Rf 

^rp^ 4 '' 

• /V\ 

Rf-Rn 


./VI 

R^-RA 


;NS \.x ^jj 6 wja-»jj 
*\Mt j \ ljL^JU J**4Pennyrile -> 


. Ju*7jJ 11 \j ^11 Ll \j 4 4jLu ^ui>^ - Y 



jjWla j j jj iX»-IX2iX~j j \ Vf 

A_5" C-ml (JXjjj^Ap J JS" ajJJ Jji 5 jJ ^A« -- ~ ji*£" *—J'W' ^ -^J^r 4 MLx>-l (_$ ^1® » /V*\ 
ia_>«-« ^.a".,..® jJ* jS\ jJ ^^Lai IS" Lx I j ^jjl ji j -Usl^ (jlijl viSjj ^Ja-u ^^ialS" C-1p 4; 

-C-4-I ^iJTjl JJ lb~y ji 

^L-?- (_£X-m_S^Ap j JS"j«® J'>U- jj Ojji>j .jiLi £jij ^ L^j* 4 J-'-f •jX*-®-® 1 

J J-5* J—!>-l j—* ji lj t£ ji-L jJ L to^U- al-W .(^ \ ^ ^ ttiScJ j jlJ) C-J 

8 jji jLL, 4 j ^i^Ojj (_$Ia1 »- ^ ji bjs O^Ap j£ jJ jjj ilwi*J 4 S" jJ tC~ili (_£XjtJblp 
4l>- y ji L j* 4 4S - " ^l® j -ibjS" ^J. jljS" (^V\)o^j ■'^- 3 jS" jJ* jJ ^ C-j»J lJ-CjiJMIp 

J LfcO^Apil-l*j is^S"jl-W oj-Sj^® _/* COy jl 9-ti^^lP -k-?^ ji (£Xji-sMp j ^3 JS" 
J J_:>-l y Lijb j3 ^u.n.“J *j\y* .jijJjl ,-bL^ .JLljil ^bu* jl J^-lj y> jij-L j il-bij 

^SX-aj ii>-^® ji lj j-L j <JMp ilwX*7 caJL" ji LS'^jj 4 jJ*® 4 (_J ? J i_5-Cji_j^i' 

9jJ3 C^Lf^l 44 'i^-Ojj (^IaL >-y J2 Mil ojlj>- 4^-ji <ji^ .(^ ^VA J jLi) ili ^jIaIS" 

.(^ MV ijljl^-o-A J j j ^ .iJ) C—J 93 I 3 ^iiilS^lj j jj ilwioj (_J -*—3 "^Lp- 

4 ]_>■^®) (_j-Cjc_s^Ap j «3 > ’^ j* J-A>- ji JLu>w» (^jjjc-w<i 4 j L^*i j-L il-W 

(ML (_jLjjjl y 4>j 8 tiw>! jl-W5 t4jl**<) l jt^) uJ^-i 4 j ^jLij J^S lj (Lljj^> 

(,«? * ".,' ^ijiljjl j COy yt^As J^- j! jjML jolil« M^®) by** sili J^ 1 ^1^*^ 

• iyt i y j-L jlJjw i—^»- j^> 

jl (^LgjL»3 jj I j ^.-uS* (»5"ljj 0-> jS' jl c(^ ^V^) <iSLJ j yi-i 

J ^ • " -■' ' o^jt 4 ^ ^ Oi' -> Jjjlj c.*- 4 ^ LS-l'j -^J J^'y J ifb.JJ J - i J 

jl ( Jj jjj ^ 4-g-fc jl jL- aXU-sL (jLtiLS^ y*y*.> m y$ 

aS”^Uj L«l oli l_jiI lj i-Jfij i j jl ji* y ji j-L jl-l*j" i-Li JL^pI 
jl a^ - jji?(jL*_fc .c. -ib j-L >\-W (_$jj ^lS^ jSoj^Li ^*1^y jj 
j-L jl-W ^ijljil jjj jj^jL^al IaaJLi^ i-L*j Ojjj^ jliiLl OLr^*- 4 c5j'J^L-L* C-LfcL> 

j ^y 'yry*4y :■ ’ • M jl-b«J cJL^/^Iji j c~4«l jji jSLi5^Jji 

.xi jl -iS"j-J L a!>- j*®4j jLfc-jji JaAS A^LLXu jAjJ j-L jlX*j AS”^Jl>-ji 

.C-ilxi j-L ilXv^jj |J J> I^Ji (^1 y+J 9 jji jl a !»-y jl Jl«j li^CJ JIapI 


1. Spearse 





>t(J 


JA"* jl ^~S a1^-^u jJ * -CA” jjIA” JXO^IS ^iAl£" jjh' « Aj aA” ^glxLui 

.(^f tjljl5Lfc j T y^LA ‘ \^A* ‘' y£\z*\ j yd) xbb yjblf Ij jIoju i-u'JLi JL*' 

■ \^V^ 4 r LTLj j 0^-j'j) £j*.J *i ^ xS'-o J Jjjjd lT^' J' 5 _)J 

j^J j^r-* V * a* co T c -^' L ri\)»l ^ (\ ^Y&) ^L. j 1 jy jS"-(\ ^A \ t 6 J&jI j F ^ki£l 

-XiLi 1 |_jIapj^—• y^U j I jj _> jkij _ji jj t^g &iCA a^JA” ^jl*' jL*j jl c yJ jj 

jl jJ-3 a£""O 'jzfj jl (^IaXuIj X I J^y* XjL« yj ^xS jj jJj JJjC .•JJi^j jJu J.X>u y^lyl 

_r~> ^y ^'j os£'&> (_yjj (A a >V N) yjy .xjo^ ^-L £->*-> *i ls^-"^*' 

j (f_f J$La : <ifj) >£sjL Oji iSjj icJ £jlji oiUi-l ij^> ^oxT jj (> ^V“i) kiSLJ _> 
J^L J-Xaj txL yt>IA" jT jl (JjL J %6 * aL- j* ji sL""' i* 11 T aS""^U j a 5""OiL ji 

jl a jUol L yj ^ A Y )jljl^»4jb j ^ jj y . XjL ^ ( _^ii Ijjl oLf j j j ij il-W N LvL j sLT ji 
j-ij jl-LuJ ^I^IS"jj 4^ ^ jL»yj& L _j sifCiJ jL-J JL*I aT xb£^1 jlj5 "aJ^L ki£j -x j«—* 'i^j 
j I j y»> b »u La_jT i bo> x .- C ^.Js^aXu j! 9 i Li—^ I L ■ —* ■ ■ ■ 1 l^^l» aa i ^ ^ u7™^ I j^l ® LT ^ 
j k-jI A lj al ^"ji jjj jI-L«j LJ^jj^ia jl -U«j ‘d* ji L j a!>- j* 

lj j A jl-uu" iJu^s jS^jl ^ eiliirfl ^jjliilsi £ jl -Xiu j J-3 £ o-x« <j 4^ 4j Lx (^LfejLi-j 

^Xj l 5I_/ .(kJall \ tJjjjiT j OjUjI ‘ \ **h\ cjljl5L»js j A JU) Jjjb 

j L y» 4j Lid I j yj Cjji .(diM \ t-b j-AjT j Ojbjl) C—*1 a-XA ajb ol—*j y~> Ojj j-r 1 

■k‘..«il ajb jlij jjJLS^Ij Id - i j »«° ji »-ii jI>»jI o'^ J"^ 1 J «ib jLU ^xS" 

iCjj\y>- x»-ji jJu" jJaj aLT-kj^ oljJu jl (_$lob <*j ^Ij j K£4m> jjI ji j-L i! Jju 

aT jjj I__^aj .x>>} ijld I j iiS*' !>■ l 5 jjjL j (_5«A—A j j9«- ^m.wAi > CO ^ < k-j I x 

l^VL _j y . A I,, i ^A*0" t CO Y (^NL i^glfckl.hlg' jJaJ) -dL » o Xij i jj ^ jliaAl 

lj "XAj &ji twU-ao^j^ ^Ai'^l kAjji j ^xA"tL^«F jj lj j-L i!-x*j (DjJ^Ar 1 

Xj?" Xu ^1 ji j4j jI-Xm ^AaI^” (i ^j xjT ^AAj OjJ^rr 1 ) ■XXfti ( ^u> ^A 4 ^" 

o'jjOj lj o>w jAj jIahj X yy> xjlj^l 4 ^ijb (_^iL j xaI^A .x__yA^j» 

1. Stockman 2. Slafer 

3. Bagga 4. Btacklow 

5. lncoll 6. Krenzer 

7. Schoper 8. Hall 






“iJ 


\rf 


JUpI jLj o~\ ji & c—i<' (^Ia1>- j* gj j j^i^° j' J (jjjr’r j -*-"j'. J 

(, C f J C f (_jlfti4j jS* J s j jj AST ^Isjlj AjIjI AjjT A*J I J Jj^jJ J^yj Lp^>Ufl U 

oHJy J d^->J k i Lj iSjj-L; ^ jy jJ-4 J J J-*L-i 'j f^ ^ i f j^! 

(^U-OjT ^ Laj jJ aS** -U I f ji ( jJ^^Jjl AjjS"" A**j ^jjJ Ajk**® ^ r -'J jl ? i.. 

dni lS_J® -i>Jy d^" J**i i ' l “ L * J " e J-P d>i' -P ^ 5 J^ ij’TJ yl^i lS' # J.P 

^j> ojji ki£j jJ j-ii il-A*j (^1 j> ^yjl j*%j »jji *£jLij ^j ki£j_ Ji J J j-Aj 

.c—-1 i (jl^j 

J?L_”jl ^yl # JJi <J^A>- ji ij >-y { L; LS^i j~a^u* ji jJj il-lxT 

L ki^j J jjjj j-i (_jLfcJJw I ^S L JJJ I J ^1 -l5""?c..d' ^ykLjjl tjy^ iL^ij I <Jjj~~* ^y o . . .4>- U t Jjl J 

j JJ jZJ ^yaJfcl jS tOjI J>- <>-ji C^LS" C- yk .ft. 1 ^- ( CO Y cJaic- ((J J~ij J^- £ * • :• .. * > Aj j Uk L£" IJ 

^ jSLiwd Jj li »_ jj>- J-A* ki£j ? Jj j-1 j-L j! Jjw j j 0)j~Ju li ^ C-»«l -k-j j/> i_j \ l £J j 

^yla^v/i ^d»J aT 4l£j Aj 4>-jJ L .J_il; jJj jS^*) {£jj ^v I 1 ) _^« l jSd>- 

JiJ^* d#i^ J. djlj^ jjf* jl J jJ li C^J \j Xu\y ^ 

oiS ~-'-ij -kjX^COy ( j!ii\^\ IjC^, i^LftAj ^yLu* £i tijlj ^ » H . » .> Li ( j r *.jj.T,..„» JsLjjI ^jiLS^ 

t ^ 

j"** 1 cAaijj_r• jl J jJ Ij c-^*j Ij d>'^y jy~ ^^*1-5* ij..,i»i i>,->- olj--*j’t jjL 


^>-lj Aj jJ;_ 1jjL; .-UiJ^ jZ**_yi ''ly*aj> <_j 1 ^JiS j ij^ J J»Ljjl Ijisli OjJ _fj dl^Jrr'* *i 

olj-jiT ji ‘S C»'1 i-L^j jJji'jJ JJj I ^S vi^J aS^ a / jU 0^J4(_y4 

^^Lf- -Cj I ji Aj jl .JcS'^a cJU-j j-ij jl-Ou Aj J?jj j^» jJ j A3L 

cjalljw" “^toL^ J-«l^C- Aj aS” JjJ I ^ iJ>-J A; Ij ^ . a . — . i L^> t j jj il^Aj" ji OliL>ij I 

j jJu jl-Lw" ijjj J\ -X&i^jt »jL^I (L^l ki^jj Jy.j^ j\ Lj jJ I; JsLjjI oj- 1 ^) 

Ij Jij-k jT j! Jji LS J - l^- a ..~.. '> l^» .-Aj jl-A^J (jU^ jJ 0"L Aj y_y 

i^j j—il -fcl ji cIaaj jjj o-^ a^^j _^lij i^La-Uj I ji) -U j —- J ajLi^ jl^5 lr c-^c 

aT c— I AjLt^» j -ij jl-w ^jj J^ljp- jjJ jJI L*1 i JjLs <-a j jj ^yHP*J ^L*z i d-Jjli 

J.C~j| (^La#JjjI ji j ly 4 ^" ® jiy-* A?"C-L*’! ^jjl 9-UAjjLiJ 

j-_f Ij C-s>_j" jy_!lj?i_j ®jJJ jJ Ij j3—'j3 A?" jULT Ja-»w» j3 lS jyv jA toL>i_^jj" ^1 

ft 

- 3 I 3 ALftl J^- jl Ji jJ L" C-^»J Ij j-Aj il-Jmj tAA i jl Ji 


jJb 4l.-» J 4j i jSlfcP J* 41 * 


*S" ^yiL*j • J ®X J j • uw jZi J jX jLjju yj yi y*?** JsLjj! j-i lfcC-~*S y> jl ix) ji 

•jluX ;Jjj-l^® i^jjjl; L ^jiLisIsj^S"" jxi ,Ji>«j> X~pL Ojl y- ^jJXL <j~" j^ 33 " ts^ J* 

(jjl .ili C.. • — i 'JZ-jt y$ ji J 4j 1j jjjl jl y yu J Ojb ^jl* IS - ” J ij 

•XjljiS^ pL*JI (jj# jl ^^jU- ^jP-I jj jl*LT(_gljj Ij^jx t_g'^ U : - n ^> ji ^yjLtilai^ 

J J^j) i_jb-b |*““*^’ 4i J ( *1 t j J—ol j yy^y) O ji t( \ ^VA tl-Aj-i y J ' aS^IjUi) gjy 

j j-L jIjjJ yj ^JS "^lajlj jl 4S”" j. m > ^yilALS^l^j jULT^jl L»! tXldLj*- jl (\^A'P ijl* 


ii J~‘iS‘ f J**i “JJ* 1 J-5 & tSy^yS iy.J 9 j' jX ilXX 4$”" ajL* 4_ji j y | 

J^U ~i\^i L ^......, i ISs^i l»l tijlj jjJsj &Xj AjIjI ^LiJ b J 

(_gljj jS^-O b jjlS'L- ^Jsl j> lj I .XleX’L* ^Sb CXLliL j ^ j..» 4 j jalXjl 1 

j»p ^S"”J b J '^'y° (J*^ L$ X. lf^L p d£b ^ ^Xjj jj>u> _yX 

jj—*lj—P jljlP 4 j ^'Qjy ^ XiL jX jIx*j J ^y.J* y—*y -3 Ij 4 

c J LU Lj I t(^ ^A ' jli j Xla J-i 0“LX> L j-j jj jjS” -la i . j L Ja-J y 

lj j-Lj il-bXT A_r C.XI ... ; ')l$L» ^jyioLj ?C~jI JaLjjl ji L l^J jj»jjA 4t 

(_jiL^Jx« 4*]lla 4 4 j f^-XiLi Ji sXjlSu j Jutiyi JsL'jl jl y> 4j y* j~** ** C-JLili 4j 
oJUi 4 &Xjli jJ t£ jI^ 4 jjX .XlaXw u*-l^ls (jjLjl ^jI y C-Xlj^j 
3 P j-i j»l L^JXa y ^JaiLj Lr ^jJUa 4 *$> C—jI ^jI yjj Oij^ <C—jI I tSJJ 

• wLIL (_$ y sXmj (_gl^.»..xl^ 4 4j ^Lj»-I 4$^ J jX ijia' lj j! j L» j 
jjX o j??j jjl L ojj xJu jL-j jXj yi L jX jIjx JpLjjI ^...XL$w» 

o*iJ yA?-1^> ^“IXi ji & XjLjj^o oLj! 4j 1^ 4 ]L* 4 yA y oLp^U?I jj ^..miL$L» syrj 
Ojlp JsLjjI tjj^y*- 1 ' a JJ* Jj^ 3 ^ J^! P^“^XT t(_gl4ilj 


4 jjjfjof - jlj^ (J>Jk* : 3 ofx«j 

: jjL ^l4jlj ji jjj jl-ix y~y> ^^jl^i* 4 j c . I p (Ju-« ii^ 


1. Satake 

3. Huff 

5. Charles- Edwards model. 


2. Warrag 
4. Dybing 

6. Mechanistic model 



0^1 j jjj ■» j ^ T A 

j«.J L" c->«—j .^_pjjj jULS" ji Ij jAj j-iL j&J.j* ® 

-^uf* J 1 ^ 

• ■AjLj j^ial* LfcAjjS'”J jjjJ l_> il-UT 4j ® 

il JjJ JjjJU jJ a 5”(Ujjj J ‘^4^" 4 ^ a £ tLfcA^w (tfcA>-li jjaJ) aLS^Ij^l ^Uj li • 

.('F _ a 1j F - 1 t tiS'j) j-lli J?Lj jl ji txJL^- i jjj 

^wjIj Jl^1 Aj J-U t JLiVi ^Lj*- Ja->w» J oLS”Uij a!»-^j> jjjj Jjlio OljJI Ai • 

. jjl jS^» t *yr c5 J J J -Aij a!»-j* ti£j jJ Ja^o lj>- aS"" .Aj jS~ 

a£""■ “ ■ ■**! (_gia Jju AI>-Ljj J^l^jP #, Aj jS'jj ji J-lL A^ilj lj ^jV * jP" jl^J^ 1 ^ 

,vl j,J (jl j> *£ A; Jj~>- jjjj ij jl al£j ji . jlj® y Ij C-»J Ij jAj il •Xru 

AS”"j^iajUji L»l Ojj.ApI y- jLj ijy (jla-Lp^j J.A® C<J.la lif^j j J ^\y* t_>V ^j -C_« jLj L fjP’jlJ jl^j»- 
jjj 4 j Ij ^yla >i-* Jyal^jp ^ a ^ ^>1 j} Ij . — j l^* y ^ yt tAja 9 ^y b 

(jlj^-l y^ Ij ui^~ ■^Ij' 4 Ij j j"** 1 y* -ili Jk^lj^- i»L'jl 

jljj^ 4j j^>- j J^LjjI t j. 'j -.,.. > jXi ilu<c 4 ?(LfcAib j (L^ITibbA>-Ll 

? i jaJ J?l»J !j)*-l l>Jj L) Ijfl 

j «L-T(jijJj 1 ^.jj il*w Ori ^r 1 ( S^ji j^j'j- 5 ' - 

\F,aX Ji-®ji aj jL l>^ J^- 4 ) -iy^> y?^ s jL" t 

Lfc4jla_» jl ^ ji oLj J>- L \ JL* jJ j' jl (\ ^> A X t 
jjjljjl - _ji J^ J ijJl \ ^ Af - ^ J^’) , ^ J . i £ ?yj~^ h‘ . 4 jaJ|) jl y& 

(ls-^Jj W u^LJj) J- 5 0 j*** ■(> \ Af J 

jL>j^ jjjl £\ Ojli jLj iy>- j*j A^bl (_gljlj^ jl-li») il^ 4 j^ij^- jl i^l^ f| 
^g> jlj^ (.ji^+i Cy? jl j j*'-* j ° wl ^' y* y*j ii ^ M y. jl*Ai» jl aj 

’•' y 1 <s* y.y °^" y^u/yi L j y\i" jz^jit c-p aj JW- j j j y*-* aj 

j y^» JAJ 1^1 J> Ij |jSl«A>- lj AjlL* I (• i i& \ ) ' ^TljOli jj^-'bjijj.LP 

9ilil*i<l j j**- 4 Aj ^ya jl jljJ> jlij^ jilj jLij ijlj^ ^1 j^j y? jl kiS^ljjJLi (J^Li 

■Ajljj^ ^jjLa j iaij (y«J I ^y» Jj ij^-y W I -Cy-yj 94ji 9.J . .‘.C yyOj Aj f _ j5Lt Jj aS^ i £ 


1. Sheldrake 



jJj 4l.- j4j t tjlrH p 1 ^ j^ai 


CT 



jj—£ jlj ajlJul j jZ~a j3 j^i JaLJjl jl i^**bjjjjJLJs Jjt» i~£j .f-£ 

6 0-3fti jLij (oT t£ ’}j>\ J <jj*M ajlJjl) (31 Ojrvi ji ijsp y oT .(jJo ilJuu Ij t j*a) 
jyo> \£jj>\ 45^1 ti3-Sli JJklj^j OIj_^ ijap y J3sUU C-w it ot .*3-il ui^T il>* 
<jj«_# aiXu/j-^aijj aS_j) ajlJul j 4->I jl jljj* 1 jIJa* .Julia 4i\3iT jl j£jj> v' 

.{l^V ) j*)bjlj J (lW^) *-S"ljJJLS jl ^Lijil .iyy |V^j £3 *J 


jL^>- jli-1 [_jl^ jU sjj* 4j(3*I jl j~ *» i jT ^ j ji I 45""mUS” c-S" y- (Sink) <j j>u* c.. » i»4j 

.C—'I l ^ia -* » JiU—ii (^AT) jij'jil - j^jljj- o'j j-^r Jil-ift" 

jj>w« j^_J jLtl jl (J«_» -bL 45 ”mCjo,^ jLu lj ilj^ jl ^loj^i ^j4^* J* j* 

^ ^z*o ji 

4jIjI ^Wlio ^iSjyy *• jl <—»■' —^ ji Ijj* - O jl, *M . ! > .><! ji (^ ^AT) jj^b jj^b 

j5\j i ^^ b <J-u> ji ,(f-V J&t) iLfbi^ «JLi—T jl f jfi. oT ji ili 

aj Ul _ » *l ijj— 1 JJ»—I 4-Jjl J^-l y ji Jaij jl <J3l“lft- k 4ll3i I J JLi 43jl5”4 j 

a^>> 4 j l« ._A~.. .a il j* J eui j L(f.V jSLi)B 4aj»j ji t4_]jl ^1 yx> «jji jl -4 «ij .CJ^S” jl ji 

4> t ..a_ft °y-* “—• ' •'I jlj B 4sjuji 45”^yiLoj .mU 5”^ (jJift- lj 4jUb*il «j )&y,j* j 43L jlj._ i />- 

^'j_j IjL_P j-S^I £Cm-mI 43*. B 4^jji tS'u JL» j J CiL Ji il J^> (_£jImUU 








































j jSLLus 


J j- 


\f • 



CjLI^j*) j£jb- > _ r ?- - ^JLb Ja-iji A^Lji (^JL>«Gb JXi ,f-V J5w 


JLi j OJlA l j! j* .Jl*j, j j> jLij lj Ljj eyfJ>o Jj> iC-.j' eJJj (^AT 

C . « .j Aj jl^a* jl lj A»j3 A^^jjbjl Jbl^ jlj»- 

L) (_5Ig^l Jo-j y a£") Jjl Ajliuit JL r- jl ^Lj Jbl .^LjjjJLA <,«■■< . Jjl jly^- Lftfl yj> 

A Aj*jj 5 ^j^-j jJb C.o.4 Aj jl_j*- U (wl a«Ll Sib jLij jb jmJ jj*t» 

lj ^ tj«j Al*y» j Ju aSLjU j j a JUS jl B A»ji j ^.h'.i 1j j ju Aj jlj»- C^Cj-j 

jl jr \Z*£*j*a .i^ AJj^I tOi^lJb jJO^“ J *-"-■ ^j-a CL j> 

aJj j?<Aj#j** ji jjJb ^USGR ajljul Aj A A»ji jjjt jl 

^~*i) CjIj ji lj a jl» o^-» C-w lif Ajli**i I -L>- jl ^jlij; jjjlj j>- 0 J Jj"^ ^»-*ljS 

<£""w—* 1 ,jjL“j Jjl a1 >-jfi tC.-Jb a1>-jJ> Ji Aj Ij j jj L o^_» y*j * Mud* .(j-ki*" 

Jl_ij aT C—*1 (jJ_^ aJL>- jfi j C—-J _,j JL*jl^»l J^«j Aaljl il Jj* jl Ait-I J>- ojA 

*^1^1 jlj* Aj ^gui jJ 

j i_jI Oj^>— 4 o j I -vj I jjji? jl (f-1 (3^) (% ^ V ) lii^ljaLl Jj^i ji tyl"^ J l>* oz*^ 







J jj aL-.j4j jJ < l<g f J-ai 


ji jj^w* 4j J? oL^_^4>" 45*^jJL- j i ^1*1 *» ■*■* oI ji iy* *—j 1 aJj! j!jjL» 

A A^jji jl£* L j *3_j3 oJ1 oJI j 4Jb^T Ji J» jl (f- V j£i) j (’P- *\ j£-l) iTtjjJ-1 

JiUuj—i j.i-.u Ajlj! (_jl^jj_ii J ^JbLi. <t- y+3y* O y* jj* -C5*^y* J| ./iTa <1 Ij .4 ./l jL» 45* 

jl a ^>* uf^j* A) J*L ilA*J 4 S*^,jI Jjl tuOjIi fciS*_^JL» C~~* P j~Op- Ji 4*u 

U> -i>- il_^* 4j jLj Jil-G- L jLj 4jli^ I Jaj JL- ji j j2*-» j* aS*^jJ I J 

lj jjiw• jl J.<1 >■ t9J_i 4j|jl J-i* 4 ki J* .,) ^1ji A*lil iS^ ji “Aj L aS* ijli 

d-*■* (^At) jijljil - jJjU- -^y*^ j>i i il^" J-'L**' a i a5*-Uj-S*^ jjs 

.C-ili ^**1 JS>- 4 *-y J-G ^1 4j lL^»j I 4*lil Jj 45*.}j5* 4 ]jj 4liU» I_jli Ji lj i y>- 

C—il 9 j-i f ^ 4JiU<0 ji Aj »L5* ^jJLj I j l^lj^"l (^I^J 45* jijljil - j) jl>- 

: (\ ^A*l t j1jl£** J jijlj'il - jJj^) 


N Ct ~ ^G ^V a G 


(f-\) 


^jl>- L y;*i>- ilj«* ^4~»t}q .C—*1 A>-lj ji il-UT L JS*jUT ilu*j N g 4]^Ua j>I ji 

jLj^- JjIj^-Sq j ^jjl5*A^jjj j—-“j^S J^* .C-*al oLS*^_j-wlj ^lujl 4j oL ^ptfLial^-l 

.C—*1 j*x> L A>»i5* (^jlpl vt£j jLi 
jJb 9_jiJlj jlU*7 J?Lj jl p- ^ 4Jil)t» 

j j>w» vi^j J-lj 4^lil jLj ijy* i_yi*^- il>* jL L Ij (j I JjLj jl J (}7q) 

O^jr* A; b N g j jijljjl - j!j^ J-^* Ji' £r*j> j* ( 3 g) 

jjj I j3^\^AT)j ^ j I j ^1 — j^j^ - b*ty aS* (^jJ« jL» 1211 Jj^jS* ^Ja~^ jj> j jjj L *>»i5* 

4j J?_£./* (^1^; Jjj* ^1 4 S*Jj5*lj 4]L«» ^1 t-Lt aTIjI J-L« 

a G j) ^G ,,J JJ A* L Jjlo-ii Aj Ijl 'p - A L p_ T ji 45* j j j ilu*7 

Jx*. ju jai 6^li j?Lrjl «LS*jl i ^j * j* L j l^i5*<Ijk4^«irjw< 4 j AjJl y^ {oI 

i j' 5 j'- jJj^ - ) **>»' Aaj5* jl5*4j (L»aJLj j j Ua^LI J-»Li) jjAij j jjUx» ^Ijj ( _ s 4;LL* 

■Ml \ AAf 

a '—^ry, Cj\pypy ^yi^yi ^> J Lsi-^^" jr~*Jr* tj*i j 1 * , j^ J' 1 

y ._/~*jl Ij^l jji! a5* Aj-bL " .*j» (jLi4>i.» J aj oI*JUa* j‘—- j . 



Cl's/j jSJUj> J jij O-U-ii. 


\TY 


i j tiS"IjjJLi J Jo ^1 jl (_£laX»P C . j i ■■■ 3 ■ X . " .. A oLTs X . ~ 5^(^IjJ^-l 

{J a rr aJ>iJi sLJ',0>lj (jgly-l ilo*J oJ aU- ti53 4 j j_>^* oL>(jiy° *j 

ui^r ^J-* 3' u*^ *-! ^ -* ■ 1J (j^l>i-^ aS"jjo^>* jLL> Ai (Jj^j 

oU^- Ja-^y isi tc~j (^? G j Vp ty^-y* y*i) Lr-i'i csl* ^y^ 

— ^ t 

<j_j 1 4_T jj <J J -' 1 J j Oj^ j~s3J»- 4 j Aj^jT jl O^^Jy j'J* cO»o jj>«-» 

^ t ft 

y-*_7 Ja-?s_« k J t^j CjjjAv* _y Ij O>o <4 q jL»j>-! .X-w-J OjU C)Ltf_j^i> 

Jj»I jp jLi -0 i ^aI jp- *£j _jkjL>A a 5"AAjy 4 jI jl t £^Ji j^aI j O jLp ^>1 ■ ij-j’y 

• OJj UaI jp- jljT <j jjj }\j>Ju o -UAJ 

jU- I ji & C~w»l Jo ti^j jLj Jjy Ol~^ yJtP*- e ' i jj^'j > . (f - ^ (jO> ^1 

a 5"^l4jlS’"l-lj»- Jj»IjP y Uj (JjA-lj l5-J^ Ij y ■ —y l^J* j^W<_p jp JaUJ . Jli o jlil L$J 1 4j (J.J 

_ t- 

• i J J 1 y *aI_^ l-UA Jy> jl ^ j~i lj O>0 Ij J jj jl -X*j 

yz°j ^tiiw jl ji l j».. i . » .»- > (_gjjjl jIua« Ja-u^j jjIs* - y~~~yi 

_aI j_ 9 to jl j*- j Jij) ®k^” 3 4j Jt^l jP j»j _) i y*is“ k - J_ W 

> 04 >- lj y~ iSjy^ 3^ ojUol I jlS^ 4^(^aLS” 4j j5" _j t_-> I _j ^J-vp il^o 4» 

6 

—jI 3^“^ jp jl (_j*i^ a -^ .1." jIjJU t-UAi^j* jl ^ o>J CO y 

■ x ^* ue* b i > J cS-V-jy- ^La-U JUil aS" i^yr ‘^ J \r ff y^- - \ 


CO. 


t>4 


4i*j»- jl .XJk} 


<S 3 


y Ij O>o Ij «^ 1 ' « *T 4^" ^aLS^ 4jwL>- ol—pj j~a.p- -X 


jjSjLo Cj1~A y-&>- Ji jA .}yaJ 0jlil d£"^jLi Ij I J ^is-" 4 j jl^"^y» CiLp_^I> 

.AUS^j~i«j i_S f 'lj3 l '-~Ljt'^"J 3ajlj-i jjj Ij 0>o -OIjj^i 

tiiy 3l J l>“ jl“^ j oijl jp~ 4>-ji t(_ s-^^jy^ ^ .- a ■•■■ " t CO^, jjpIa* ts_.il OtJ 

jjiiJ .-CAJ^ _)iy y O>o Ij jjj il-lAJ CJjjli jl^o J jZ-*y£ i£jj <S ^ 

ti_ ' c , o j ^ 1^3 ol_y jL; l^IjJ Ij lSj^*Ij lS-o- jy*~ 4 j - » ■■■■ * t— j3j*- j jjAa-Lj 

.j*aI^3 IjA j s_j 1 Ij j L$j jLft-j tol jJa- Ja-u y ^y i_PjiJ J ^ lSi-^^”* i^J I 1 1yk^" i yr ,t<>J Y" 
iSy~-*yS (_^IaJ j I ^,3 U .,a : ...« tl^j jl*»j j olyL?' j~ Ij jUjL>a j~i C j C^, lA4jj5* ^l^jjLij 

^yU-J - jj-il—!" u>!j—; tAj-® jk-~i J- 1 — “ tl53 tjO*jX_4 j -lil>J .-UAjy> jl^5 _y Ij o>o Ij 


1. Canopy architecture 




\ f 'C jJb * Li .ij4j a £1*4 ^J-X 

jf lj C**J ^LfA*«U« Ja-njj lj ki£Li>- ajl» £*>»j *& J>jJ I <_ g» ^-41 ji ^LJ^J a yOP- 

jl^i 

j jO ijlj jl i jj* ji UoL ^ouTj jJSi*J oij^-—; *£” u ^ T a^j 
a.ib C.~X <Jlj jj 'JLjm yi jl ^*. i J <j ^yi>} <j j aXt Jbl»J jj > 1 . >■>' JjjJjiV 

■ijS' LS * j'y (^wlj jjUw. jj ^j^ 1 ^ 

J-^-j j-k ^l*'-*^ o^*^ jj dTlj Ojr»^> oL*tf j»X»- jl j A»j ‘ ( a G ) 

.XiL j-ij jl Xu j i ImJ jS' J ^lijl Ojlx jJJ i kl_*l i^~* J-*b ,jjl j|jJL> ^^Xu , Xk jlii tl—<»l 

ajl i C~.X jjjjS^ k'X.t* <jljJ aLS" jjlf^j 1)1 jj <; jX 4X* j ji jS^ (jljj jLiJ 4if" *i L*» ^ I 

<S*X^lf-jl ^dja’..* i <» -Clj7jj*j ^^*5”".C-**l taxi i~——~ t jA*ya><j 4j Ij X 

4(f- t kJjXj-) J -S '\y ■AJjJ Cj ijj A^C-xl (Jj jX dl-ix ^jI^j aj 4X5*^ xJja *S*(JjjX jlx»j 
d^Ua^* •}y*‘ L g* ^^jl iSy^, y^ *i jl ji jA~4>>c L j xS^j* L5j—~i s~*y* k (y y. 
jljl£»* j jjjljil - j)j^ -^J^* cSjk ^j^a»-l Oil ‘■^ J a 'j ^ ( 3 g) jjr^ ‘■^W’^ a;i - 
jl jSoLij di Lji Oil j^ls* jl«^ ^ ^ *—->j* jW jl^o^ ^(^ \ A "\) 


JL-ti 


i j jj jl Jjo *S"X& J^»tl l?I ji ^IfcdXa j C-»ul 3 q jJ j-Ju" *$"C 


jl |>* J 1 -^r'J j? !■' jl (jljJjli" L jh* a Q kl_M<l 0^*“ OiLfi^i • Jjl,j jly 

OXklj>- a^U..^I ^jqA* jl Jju (J->^ jJ eXjl^J .XiL JsLjjI jj jJj 

oi' Lf^-ij jy** c *- , i 0^** (<-^i \^Af ) jjjijii- jijU 

jl jl x»j j x_^" J-*—f 1 JIjo jlji# 1 (jl^**“l J (j^j^l °jJ J ) ®jJ J 

.} _j«i JjXj JLiil *^4 ^jI y L J lj^ l^I y. yy jj^* t -^i ^ 

4_f ijb ajLil ,J>y*-» 4-j JUi oyj> -(f-V J^-i) *yj Jjlj L r^ Ju> 'j ^1““ f Ji** j~> 
0 -j<j *—®l^"Ja -»jj *& l5^I.^ <^**1 y Jij^ 5 jl (jl j*^* 1 k j*j <*b1) jl c -»*yy 

Oc^j 8 jy* jl J -*’J jjr^ Jj ^^jiU- jj 

(jjl .ijb iyj J^y*. SJJJ^. jj^ y ^jjl J j OiU^i -(f-Y L^ 1 ) 

ini jl U^l c.~»*L~>- ajjj y) jl Xu 4xx~fc ^ll*- ^ jjl^ i ^-* , 'l t^^j y* 

jpj j xij c-a j* ajjj oil • a ikt/' ^'1^1 jkj^ j' y y J -^j ls*^- ° 

.lUj xaljiui jl jj>u» jtj^ ^^y‘ a ^‘ In*l ^ji j j^k^jl 4^“^ J i y 8 v j y** 




OV J 4 j CI i> B j j Ju iXjLLi C . . j 


(Lupinus albus) yj j! j jyx cl j— jjx aTxxLj obil aj ^ \) Y ajj j ' jj-jji 

^ A1) jljl^*J& j cJ yja . jl 2 wife I yx ly1 jj .«t-U —* ji 8 _jl—I jI JsIx-aj aS' 

^>1>>_)I JalS' ojlXl b j XjjS" JS jljS' bj*» jJ Ij ^jlj uitAt j JS' Jai-*i Uj^<? 

lad. < Ij b>- jly jby- JSIo>- ^ 3 J jlj J ' - jljb" J j^b 8 j^a ji jj -XilX 

y y*& Jx» ki^j J- 1 - 0 jj .xoSy xS' Ij i-nib^y j y-» aJjI xij J y» y 2 

2 JM ' fl 2 ti l — m I •■! Ij 4_>- J J J A>- JAJ Jl>- J.i 0 jl?N-» ^y«L*J (_jljJ j I jl jly y aS' C—*1 

Ij l^JiT4LfcLi 4ift4>wJ b Jx* ji' ji'j^b \ ^ A’P <jJj'jil - jljb-) 

.c_l iL’jl ji XJL»0 j-b jl-UJ j-X j2 (Jj*X A; aS'oLT^ jOblj 
j C~b J-L» ii>j jbj 2jy ob-^j-<a>- jl xJLfj^a*- yy jU^ b J- 1 -” o' ^*1 

22 j-S'jjU'.» jjj aJU- b jl*j o' jj aS*.^I-Lo .c—X yijj (j^ AU-y b jbj y*) ,j]Jjt« 

^ * i -Lj 1 ji j 1 ^ ^ 0 b- j>- j*j djl>- y ; -Ljj t* i^iJ JXy aS" j j L«Jb Ls 1 £^ ■ »u. i 0 2 b* 1 (J wLb 

L & 2 jj I j»-k'ji 'j jl^o' ^I -b L -Li i-A»»J (j I J JJA jj ^*3 aS" jl J aL-JL-i C-XaL> b»l .C—<' j-b 
ej>- jl A; So y jfi y >J a!>- jj Ij j-b ji-L*J Aj Js ^ j■& J ‘ jl ^lO^” j& & ^X* 02 yj^ Aj 

a j J J jl (_jjU j j-b jl-L*J Aj Js y jA (_£ lj>-' jl ^lo5" jt .22 j-j jU j i-US^y° <km y M J y 

tOjJJ 0*-il Jj-t jj J -bl*A ^.. l a« J Ij IgJ I ya. J O^j^" (_^' , A>- ^ aS* J £ -kl&ljsb (^bij 

Ja_« (^jLkj) oy>xp> jU 2jy> obj^r J3'b>- j 2\y* ^, /a .. /a^ J tyz-m yi L" c-»OJ l_y»-l ^1 jl-W 
i£X*j j2 &(^iljjT b 4—J_li« j2 xSy ^J\y {£\y>r\ jJjl .-bi -UljsL (j 2 jlj j' - jljb»- 

LjjjLi-J yi I .(laA?w > IftALL-u X y£^ <J^*i b5 j-—’ 1 ^IX*j Aj Xji^yji jl>»jl 

Jlia jljLP A.- .-Lib tlj>-l jl l5'ji (^g) oV aIjjUj Xl 

jl C-aIj jl-L4a LL^j jJ ji aS" -Lib b y* b^j^Ap- jl j-^^" '—..j! 

J' "“: ■ ! jl-L*J jl aU_i jl-L*j jIjjo Aj ^jj jX>»2 C-JLIi 

ejji Jjlb ji Jais jX jl-LX jl jjjaU- e-ja^ o£j_ (j\y L yi rr a >J j ^jilS^jlXC-JL*! 

(J l.o.T.>- 1 <>*■-) xS'^y j-JJ ^Ij^. BjJJ y^ A; Ja yy> jUj ,C—*<1 ^j^ 4 *■ jP? O' Aj Jsjj^ji ^j’I ya j 
j\ <s Jaju J 2 2 jb o^aI J (X jS jly »oJ2 vi^j Jj Uaj>JT jl JJ ^xTjybbAs^b aT ijj^y 

jl jJPAj) -US' J~ X Ajbl-» (_jlj>|| (J J; lylj^ 1 9 jJ^ J^ ^bj <ij-La C L-'fl l">wo (_jbt jl^-a j2 j~J IftAjjS' 


1. Duthion 


2. Pigeaire 




HO 


jXt aL — j Aj 1 J --*** 


aS”” jl Alia Xj»- b djj>- a^jj ^k>*" (j^jl jl aS* L>^ 4 jr* 

.(ijlis^ j* x-X <x—I \f ji>-T l jlis\»ij' J-«?U 
jU X—I aXl a x .. t S" Aj ? - ft ( j£i ji aS^PSN XjI^ cS^H 3 x> jiJ^ Ai 

.xijj I L5 — • b PSN ^L^^IS’”iSL jj aS”" jjli {j,\^~\ j jUj jjxL' ^ 

i _5 j-*\ ex—I jL ^L*! PSN jL j_^l ji (3^1^" aa*U- <i£j 0-> j^ •i’L-j 

i^jIj-^j ij>j LS”" 3 ai_> , yT. . cUI » ' ■- ; -* 1 ji -J i^'^^'i ( “^i ^*1 c —'1 

ji jij^ Aj -ii£ Jx* ,jj I Ij y> X Lj eji\\j ^jS”jU>i-j 1 ^ I^jLj X—-I a^L* Jx« <i£j 

XJ^^Ual jjj I aS* i jl i ^pljj aLS” J (_JdL j l —j\p^Lla I Aj J Lj PSN 4_ub^« (_jljj p _ ^ AJjLui 

jjJ jl« j *_)y j} XiIp^UsI aj jLj oL^l»w .xi—J ^ ^i*o ji ^lx>-l 

<(?£jSj Aj A>. I 4 JI jl ^IxfJ* ajji) jjj Aj ^>y_j* i^lj>-1 jl J * 

.jjb jl jU j ^LfT ajmU- ji oj^* j ^y* 'S ij*'7~ w '^ 

aJ L* i oJj jl_& 6x L c- a_» j -lJ ^1 jJ L j j-j ^ oIp-^Jp! ^I 

(Jx> I .J jj I ^*1 __,> - yy^ (Jx> jl ajlaT,>ul ji I Cj ^Sj 

j»-f5 ji J-U A-^^al- jjj ill*j L PSN jjj 2 j^l_^”0^ Jj I \j> jl I 

cSj^d b b i^L*e- j jJj ilx«J iSjj i)T ^ J -Ssu^< j aLS ^ji ^jj jjC —*i j\ c3p j j 
(J x« L j JU ill*T L j A— s\p>^ ,^J >.j jS^|- Ij C->J wb Lj j c—'I ^4^ .lAi^ 

.Jj3i aij»»» y il..i«f^4j 


aS^Ij .A^j j Jx. a-bi Aj Ijl j.^>- Iw..lf-I (f - ^ a]jI**) j^jb-^l — 

LS"" J -b ojl^" ilxo fj-ii Qj-Z J>' k I 'ijb 4-^1 ejLil \ Aj (J-a 9 ^jJ I i^lXbl ji 

L$j! JlS jVjw tS> C—’I oljLft jl (_jalJ jSj> ji Jx ?jjb j Jx* Ja^jl jj j 
L?ajlx'l 'j' j^*j* .xi”^ Jj{Jj (J^-L* Ij lj J-^ tsikjj^ ^1—* jjjl J <1—J jj_XJl^«l i^j^b *i 
,X—<1 jjp L J 3^*L» tC—"I axl t^Jajjtu Jx* ji aT Aj (?7 q) p;4-'-~ |»m3* ■ » 

(^Af >0j j j^jb->' - .X—'' /^.ji«* jjp NLi*>1 y. a^q ^ . id T .1.* (_jajlXl 

aX_>- £1 tXo^j jlS' Aj f Cyamopsis ietragonoloba) ' y£ jl ^Jj ji ^UAi-Li a^. 

iad .9 j aij-j Jx« jl 3 ^*—^ aJL-o t ^j_ l AS* (XiC>l 


1. guar 



4 jSJUp J jJj j 

jala j~ju y m J» jl j jJ' 4j Jsus Jjj> ^1 4^jJ ^Lj . ajla (jSLdj 0j’"*- 4 oL-?^ 

J-s-j* j--i> jjL*_» il-W LI 4^1 j~*j" _> J-u ja 

.c~jI j j* j I jJjii 

Jju jl oS^lj j-L alu*j j ^ -LLj jl jj ^yry i^j iS^-* j^" 

ila Lj j j! d-jL^>- .ujLio jL«j jajl^il — 

jWv" jl t& L^wUjl jl ai»*o (5 *— J jj*0 1 ^ * ‘ i L» j I jl 4i*o jj 

CjOJ»U& 3 j-jo lj JZjMyS a JJ i (j jb Ji aLS^Ja.?^ ja ad-!> ^L»jl t^lfji jjjd«*o ajj,^ 

Jjl jl ,a^iaalaJa;jjij alJ*T <j JZ^yi (jU ajj 1^ aS"jJ a alii*-1 ^U- ^ja 

j^-pljj (jliUT jl (^1^ lj CO Y jljj* L ja a-ti> ^UJ jjjc—<a 

*>Li J^-j ,j-il jl ^ l$-b l* j I J^iS* J*V il-S-"j Ji C~jI j ol j~ju 4j Jy~* & aj jS^ J.J* 
jjl_i al-i*—J J ^jjLjf ,%j JsLjjI L Uh^jljUjT ^jl jl ^Lj .JjlaJui sab y» jJ 

, _JJj j | r --^ ft 'p _ ^ ^ ^ Iaa Jl 

lj Lj j_£_ijjj L u»ijlj jjU^Ji alJju Jaljj I <i l>jjjfi oLd_i>J j! pjLj 

.CjL ja oIjj^ 

L ^jj(^l4*l^_y>alaAT^ w k^(^l4Ljlj4j guar ^5j ja ja (^\hf )^j j jijlji' - jjjLj- 

J>l_jP jJ_Lu aT Jaj Ij-1 ji 'JZm yi { jy^ij ) jjJ jjlS^'iJL ja , »» ■ » * . “ I-.....' J d^lj ja 

.C-lal/c^ jaaaiaU-l j—JJ c j»..,.j *_jlLs^ jaajs^jrr*^ ^ (JdiL CjU 

j' L$>JJ>\ji) *\f <j?. ij*' 1 ? j\ ‘kj-" Ji ji 

.(^4,^ \ s'jj- Oj J • 'P-A 4^~"l a-Ui CiL jJL alJL»u L J a!>- 

j j ^ jl ^ ^ j^' ( 1 / • ^ Y - JL^p^ jl wUu j c..p ^.j > j 

(v_^i j c^ A 1 ?) J l$jCL a J-i oLp^Ai?! jl a^I j (\ ^ A*\) 

lS^Lj jl syn (lt^J J u*' 1 * 3' ^ 

(^Ifi jU_j 4j ai-S^ »-Lij d-P ^*a» A ” ..«.»j ^ £*Ao ^ 

. J-j sal a ialj jl i_jT ji ja a y 


1. Zhen-wu 
3. Vignia radiata L. 


2. Pandy 



jjj J* 4 ** 


m 

4 -U~A>vJ J ' b j** j4> j jj ,jl-t*J J »LS" JLij ^ (_J^So 2 (_jia>- oU>Lj jl 

/ jj-fi IjMAAf 



0 }j j j J"* J>, f j5*) oll^ -tAJ 


iS"^lijl e V^jAj J ji* ji jJb iiJUJ iLljl .f-A J5w 

jJb j^Lfc j*ij jjj X'SGR .HAV-MAS tjjjla Ojlaiji U& - y&SGRji 

.(1W 0 j j - J j j I j I^jLJ I. >^» jjj ji /d Essex SGR j jjj ji 


1. Herbert 
3. Ramseur 


2. Litchfield 
4. Hawkins 



(jl-tjla O'ilaj jJu 


“iJ 


UA 


j gjjj j (tJflJI ^j jl^jl ‘ tOjjjjT j * jLjS<■. \ \h\ c' 

aJ-i (\ ^VT 

jZmys iy -ULj jl jULf jl ^jj oJ-i ^UjI U jf jl U- £*j„I^' 

/y_ I -L; l" ^yaLf^U- Ji (^jJy jJ-L J j-ij il-W 1) 1J jjjjljpxi a jji J jia ji ^ylS" 

jJLj jlJbw 4S”jyJ L 5 ~^ lj j-^jlj^l - jljl^ - ci’A* a-Li Jal>J **-& y ( J j-“l»“l olf'^Aial jll>-L« 
.-XS' L y -A-jlj Ij_j 5 tC.»»l ^y\£yUsMjpS jl oN yO^* ji 


;4jli_o ^y^yi c.»JLi zyrJ ^ s ^”^y^lj J islj^l J&> jl ^13jl lS^" jl^" 

jl—iJ \j (j—I jjj Lj ^yi^lj jjl^i-* aU*7 j ( a G ) jl_y> jljjPr J3lu>- j£. JL* isL“jl 

-LiL Nq ol j—^ i-pL *AjIj 3q ol ji>- •'I y '—■■.1.13 jl y^lj 

iy jL^j lyT _p yaL ji jly» ^J S uar flijl jl J- 5 J' 5 -(f 

yl^j J (N^Af <^j j j^jljjl - jJjl^) l J‘j' l j^( i j^ijj ojl^*) l>^l-i al-w ji 

L" C-3y" jl y Sjy* "p- ^ jj ^i*ir jl eili—<1 jU JJlj jjlj jljS L cIq 4$" 

j * /X \ ) >A—i aJ>LL» ^l3jl t_jj^X>-l Oj-i -A-J_y ^5 kJL>- ajU 4 j y^lijA 

^yj>j Jsl_sJ jl <Sy^y» ^liji ol—jii* -(jjj ji f-^ty y j- 5 ®a>U ^£ • /• 6f 

4^ JU- jj j QyA yj> ji jJj jslJUJ jiaJ jl jl Cj jliJ ^jlj jLj Jjl4lili OjW iy~ SGR jj 
iJJ - j J J i JS\ ("p -A O—ilj SGR L 4illlj CJ5_^ jLi^_ jl>Lf JLmj CPjJ 

j*a-j jl*Ajla -A-lj t£\y jl^ -Jj_y> ^Ijjj y_f t _y»-*lji jl lS^ jj^y SGR .( \ 4 Lf ir’l ‘ \\ 

<j*-l) zy'LS* ^y.y jl^ zjy ^.y J 51 ^ *i SGR ^y} ciy j 

4-S" ^Lijl 4_S"" C—fl ji-il jUaAjt 'P-^ 4 JjIju jl 4>j I .(C-*«l ^ 3q ^ j» 4 j ^S^SGR 


jJ yJ (_gy.*. i j*i_> jl~b*J y^JL (jIa SGR (_£ljlj ^Ujl L 4^»jli» ji Jjjl j (_$y Oiil^ SGR 
aU-u> ajL«“l If; I dy’p - A j J jl 4S" XJb jlli }j*-y> J>l y* j! 
j >~.^1 4Jiili SGR L jsLjjl 4^”jlli ^lyjljjj sy*- al*A«7 jj w_->1 

•(\Mr ^1 

Ja**j_j 4_S^ jl_w fx j -Lij jM L J jj jsl>ij jl J jay y> (_jl4jy^ (^lyjljjj 


1. Cooper 
3. Cock 


2. Cirilo 





jjj aJL^.j 4 j i JC L.P - fj'+Jf J-rfM 


(jl^j^ X J j (j Js’Ljjl 40-*'! aXi jlj^ ( \ ^ A "l ) J j jjljj! - jl jijj- 

jlxJ y J ~'- k y] J (jX jJ ^ ^ 'f ) jJ'M i Jr* • l> —o I j jLU jX a j! x‘l JJl>J jl 

4-lOjTjJy Ij jX jlxJ JijhS J (jX ji pT ftf ) jjX ^jXj f'A J j^. 

^U- 4X.j jj y> Jj (jX Jj pT^jL* MfT) J (jjj jJ \f • ) ^yLL ^-Xj- LjJ 

yX^ jj—jlylx j (ijlj jXj ajl-^l \j JaL'jl jX Xlj C-Pj*u ^j*** .XXlIj -l^- 

6j j ylS" I J-Lrf jj" 4?”y Ia^i'j^" yj j-J b 3 G j jX jlXu y< ayJL J?Lj jl 4 ( ylp^t]?l 

.XLijyi oLj14j C—<1 aXl £j]a> 

40-*! aXl ^L>Jl oNji j O’^Ap jl ^pljj <J £ y X>- L$Jj yljl j (-$' j jT 
i-j^X*-! 4-f ijS tjP J-3 y .. * ! ’ .. > I 4 jI» jyj yl L) 4JjlcJilj jjjlj^l - jJjt^- Jx> L ijtj-** * 1 

w>^ yj I ex-i ^iwsi ^Ijj fttji ji -xT^ J^V b yj(*? G ) j- 5 >yy 

.X—»l J“Ly y 

ijyw» olyyp j yX* •^J’" ./ *i jX A I***' I^IjI* jl y I 

j1*x*j ui^o-l ^-$3 j i ji-fcly jX jlx*j ji j j* ,J.*Ijp j^ lSI®- 3 ^" uwjj Jx yl yyX 

yiLiT lj j^X*p L jT »y!L J?Lrj! j jJu 

jjj iljju cS^y b iS a_yLi ^ JM J J“^ *> jS^l 

oiS - t>Li <6^j_^kil»ji .ijlj jJ ^Ijii jj Jx« 1SI OjjTy ^*1 ji (jIaJIj ji 

- ' »l yj- cJLp 4< j (_5yii*yj a i jl b ^~*■•“ b^ 1 * 1 ^ ^_^«Lp ji tjJu 

(* jL"j-»J»^r-P Ijjili y I jj aj ^4jli ol^- iSjJj L j yllila^/ 

Jf 

M J .O J L- ‘ L«1 .W-— j J jj Jj J Jj~~* 4(jx* C—“l £W»lj Ojjijy 

yLislaj-U j ly j JjL« U (ub^ -'ly j >— 1 1 cS^rj' 5 ) bu*^ lsW^ 2 ^* - ® j- 5 

• C—’1 jyll 4j J 1 1 . V i-1 liSsj a] L«* y_l J uJCsI^y jLijl 7 *. Jjl~ \j 

•Aj 1j (l^ir jXi ayiL .Jk«iL^* PSN eZ Nq <T 0-^1 y 1 4|Jx> yi j j 

i\j* 4j y**0 y ^ C^»j Nq. <r j^^"* JJ lSW - Jy“ J- 3 b ^g ^ uilS* a jl Jjl<j 

Qjia- 4x1 ojT% i y Lly jTI o yl^y j-w (a G ) (jj>^> olyyi- j (f7 G V p ) 

(jil«J cJi»- jj Jj L ^. 1 -* 81 Nq j PSN i c..*.».7 Jx ji iyy yJly jl PSN t^b*^ (_yl»J 


(.{) jl Jj ^L- ^x-j : Protandry « 



jflAj'lj OVj jjj j j 


L>- <—^ y_ I aT -b 1 i^yi (jr^ - o j ^ j ^ -uf iL sjy j j ^jLj «-xi 4 j IjI -Lfcl jl ,x«iL 

j£J! ,jjI aS* aj 0 ^^” Oil i^^Ijj a* 4 l 5 jl • *'■■ »“' a a j . j . n > 

y l 4lJl J -k£ i j-ij ^y*s\j jl»X«u Aj Ij PSN jiS* 1 J>- aT C-.w'I jl^Lnl ^ jra’i i ^uLulyJ 

j j) jPjy -Xij aS” j jlj jliLl ^1 U . c.iwl ^iSj) jjN G jlPSN j£ l<A^ aT c...«“ I lx*j» jl Jj 

4^T i Jj\ 5 jl .j jj> »jiJL N g jl ^£>-jS"PSN y\ jjUj j j jj.PSN c-j y «UT 

L I .C—"I AaL JLij (»LS"y* jJ Vli y-* jt-^"l j , *-^i JA aS”" C- wl Oj J aJ^j <£& x j— j> 
i L j -xiL j\SjLu (^ G Vp)/a G 3j>*«P ^ ^ -aaS "~^y ‘*^"1 '' ■" j-a 5 j I o—“I jils j^j 
iljji_j I j OjLftjl j (\ ^\“) jljl^-*—* j ilj^jT l j__»j I j ilA*j j£ l*x- sj 

j_c;j«J *jy- ^m . « . u* jlj~» a^^I Ij 4*—Jji jJ aJI i i 6X»/J.^iWS&d) 

at* - 

ji 4J L**« I j l »■«. » -1 4 j <^ 1 , 5 ! 2 ot*5^ -L^>j C«P j+» J 

j^»-L—« ■$y y jLfc^-l sjljJl C - jjjJ > >w« y jO jl aT C—>"l J*JJ* C-j 

l J^S'\j il y i _ ? Ajl l j* Aj j^jlj^l - j^J^" (3^ jl ji il-UT *j>r j* aS^^ flUIJji 

* ? 

y m aj PSN ^ji» «> lr ^ 4 J L wo 1 j Nc 

c^C-5^lj PSN si^j -Lij o^Ip 4>- yS^I 

j y -> ] J ^.y--^ *i(L ^XaS- {£\J' aT^' lALS^ji li J*p (j~^ Vlfcl^l 

-L_ij ^jl-A-J 1 $Ijj jlp jlj^pr Aj aT 3^ .illjl JJklj3«- JU;I Oj-j Aj j»J>jl 

J ijj^y Aj jjj 1 *- 4 y-> aJjI ^^-1 y J ji Jtiii VL%i^l tijli #jLll yj jl^ jJ jj^- 4 
(Jlij jl^lp Aj .JLiL -Lij (^“A*J ji j^J^" jl y*£ C—»“l jL JJI-k^- ^S”j^j 

(_jl^j iiloul ij_y> jIj- 4 jl ^r- 4 ^” l- ‘ «ia- 4 L y yj^ oy tjl y j^ o^tyr 

L aT jT Aj L j^&q a 5" -Ui»j^« Jaj Aj . J ' . 7 . h JL^j *J ^y ji j^” j J-L» A^* C...xjI ^I»^j> 

J^3j jjy Aj J>C~“ LSy £~> m jAj j-X; -tij (^jis 44 a!>-jj« ji yy (jJ*^- iljJ" ^-^1 

4J Vijlj jl^ ' . .- ; j ) -UiL y&{ I ‘Aij I ji ^1C-Jalp tAjlirfj I J&- L Jilo*- j$~ I U! 4 Jj> -Lfcl y- 

4 ^lj “*>*1^ jl” yj _)S j-j c., » ..■< Aj j^jJ>- ilj^> jL y- ol yjn 4 ( ^ W * 

-X*- jl Ji^- 4 J^Ll Aj Ij »y Aj aljj> jL ^>- (\SAt) J^jlj J (\ 4 Y ^) ^l^J-X 4 

I 4 C-ijjw Ul 4C—'1 o-L£j Ai»-lli jy& jP Jjj_l ^j J?Lj jl C.. t *U .X^Sy » ■ la'.V AjIXjj I 

ijj_ I ji <_5 L J J l* 1 ■ ' la lp I (_J a jl-Ul j j L y\y Ij j C-.^l J7 ^"*^L*j^I al^« j I j j 



J jj J j i >L .P J-i'U 


\0^ 

.C**wl y>\ jjjl Jk«W 4.^d? 

j\ jjijJ tij-A* M *S^ j I Jjj^ J.5 lj (Jl jJ" .UUJ 

jb*»j t Oj^^* ^t 3 L?l^ J* (j~ft IS”” j^J J“^ 3 1 -V^C ^jiftlS” wLj \ j3 (j^>v* ■la-* jj" 

i i TArc-,u 6 i iji>j(r-'p jCi) -ift 0 ^ Lsi'^ ^ j* ls* a L^ j*^i *^“ j ^ 
y$'\<x>- 4j j-u^j c» 4 >" jW Jl (.y.*^" ^j * 6 Jb»- ji oy^* ji ^S"! 

(jli j-i l* |t^i <S*01 jl JJ ?jjj A»ly- j£~jj) l>TN g txS^cilj j,> aji j 

J £^*"b * 4 -* I Aj Ajb Hy* (J^IS*j*b J 3 

^-L>- j!j_« JUil j o i jj (V F ) y~^yi y l^j Jjjt ji ^y 

J A* j J J jLftLS^<_Jpl ji jl yt C ., y> _y-t- ij^-J b (J jlS^Lu J tiiwLll) (_flo j^- 'i 

U j Jyfi j_)>w* a j^Ail y\jt\u l-ll>b ^liLftw J (JJ^ 9 ji C~»l />£*-• l^ 9 ^y ,33 -tl^J 

c-**l (j^*-* j*b J" 5 ■il y 'o_fiy,y^ blj^j ji—« ji> 

i3 yj ui> 1 * cy^ '-H* 5 " -ij'ji (_gjb^ yz~u>yi & >y# -X>- j I jl jjj ^ji^A *> y?~* 

^y\yy^tys i_*w 4 j jjj L j jjj 4j j jj olj —*j ^'X^£iS^jy 3 y l »- ,, - ,/ '^ 

t 

y“JJ *{ l£J^T j~* - y 3 iiy^ -bbljl ,-C-lli *iilj s-l.fp' y Ij 

• Jjta iyr J (Jyj J-j U i$\y O USfc' ISlcc-l 

t_ri (J _f£ i£y> cJUi y 0 jh* iJJj lj is^lT^ C ^' 

«jl Jjl yj Ijil L **»~j jJ j i$ijy- J i)2 jS"-bUJ b .wU *j Ijl t y-*yi t£jj {£}jy~ 

i yj\JH‘ ^b*lS^^ ...^‘il^» *j j a-xi j.z*a jS' J-Lo cJ^>- ^1 jj . Jjb y jjiiljil yi^yi 

jj y 3 ^i»■ ■ n* 1 aj Js yy tj 3 ^ 3 5 y'jj ^-^"^ J yy* ^y. 

3 yri iS 3 jy~ tri J *> ^yy •'^—“' 9j -^ ; i3 ^ 3 j^y 3 iSjj i S 3 jy- cri 

io Lj_ a*Jjj—» jl y jj b* c»>«j' \j yi~*yi y^y^ji d) j^w* C-Jb»i b I b*l t(^ X ') 

C-JU-9 4_S^ jbX»l ^ ^ _ y 33 £ J LS^"^ C—»1 bJj’ 1« (jib ^ 

* 

(jj|j?Kj »jji Jjis jj y>j J^>* ji o <S 3 ^y j 3 jl y c->«J Ij y^yi t j y^» 

-Xm> j <i >*y ji i$J jy iJliL* iS^yS 1 4 j) yf>jj> di jb*u» *TC — J^y y*^ -u-ib ii ^>-£ 

. ■ b ^ ■A l . r . - Jt 

.jl cJb»*j j-b il-L*j yyiS ji Ij yJXi- ypKj' y _Lu j iijjyy <...d*.»« (J ^* 1 *■> 




Cj'VJ J * U p j jJb 




IT a5*<0L—* q >t bl. ajaa.j> c. j iI jfl>- jAj -Oij j eLS""tsbl jjj_^Aj Lm9j«^>- j ^Iap aIj-« 
io Lj Ai jIa jLj b^lA?- jIaJLo 4j j y^fi -Oj ^jlAJ yj> L' |_jl j) 3q Ajl»-S> 4 jJ ^Jap aIj^ 
(_jl ji !j (jJfclj y ~~*Aj 1 jj ji OJJjAA ^ 1 ap a I y <jb j^ cJt >-j .c«^l oaJLi 

i£jj aI y jjb Ajl J ' jl j?~* jjd' ja .AjliSb^ jAj a!a*T jjjj*! C-£>- ^Jap aIj^ <jb jl saU^I 

OiLilwiI U*. XII sArf j Ijf O J A (j£ \y ( ^ *\ ^ ) aIjAj’T j O jta jl .la Him 4^ I Ap aI y> y 

* 

j (_si^-^ aIj* ^ ls"_ r - * ,J {s°y^ jI <jb ja VUa>-I o a** 4j .aj^^ 

^y?3 l$a^- < ‘*jt*'is° b^ - " 1 ^Ia^ a!j>* 45"j-Lj ilA^ L y~*yi 


.C—ilj Ajbljaij 

• A' lSj ^~® jlAjl (JjU ^.. iT .,.< 4j (7 q j 3q) Ja* o jLp jl$>- jl OjLp JA 

(?7q) | ^-^_ ' 45"A'.T...» y ^1 4 A' . T ... h aA»>.j 4_.lpl AS^ljjA-» Aj J:> yy> ^l^jj^jl y. L ... ' 

i-jjHa** eJjl ^lijl (_jl jJ y ^jal 4>- J>\ ,A«iL C~jIj ^l3jl J ^oL«j l yj jA 

2q ^ ii. fcT ,... * tS^^ijS' ojlAjl . C -....1 jj Ajjl^-«! (j-^b Aj j I o\-jl a5^ C«|| AjIa *£ tO-«l 

Ajj^^j_i JLjpI ,< ii AT .. .> » j«P ^ jj? ^~4d J J J ''■■•** A Ul (AJ^il Ailjt^- Ja^ jLlC-l 4 j 

.aIa AJilj^ b ‘■^fr (jb C-yoAit (f-A J^i) 
br^A (^liAAl^a jl (^IsaL" j C .I p aIaUw) jAjIjaI - J" 1 -® 

tSAlJu; Aj i»_jj y ^L^ijUjT jl »Ai t_.^. f olp^A]gl jJ? y, J- 1 -" -A^ A^AjC yyC ja 
j-ij AI Aa; yyj j A a5^ l * . * I j I ^ ~* . II ( J J Aj 4 Lfe Lj ^P 44>- L 4 /) fl (_£ ^^ JI A l Aa^ j La a3 j I 
jljlP Aj JAj. J5bi y_ Aj aTa^o^W jJ b j j^ 1 -® 4 JA^ A$b)i^ J~^4® AaA jl iAjlb^-A 

.Aj^< ( ^» A^JLp j jAj aIAju JjAj li^j Ajij ob^ y&>- JsLj j tiU <ij3 c5_J' JjJ 


J jj ftjl jjf jjAAW 

4 aJ^T L J l"b^. Ai>-J ji? J A aS' C.iXil A j^L*P ft j^- 4>.>-^ (j-*i J* Ojj) jAjftj'AjI 

jA-j «j!A_jl Ajjl^; a5^Vj*- tjT jl .(^ *\ ^ 4 IJI jy>) Aj£-l*P Jlijl j £^' J " 

°A~f *' * J“b a j^Aj’l jA ^AjJa^^a ^l>«jl Aj^-Lfcp jl jaLJL. AAj I1 y jA 
aIa*j ^ - la . < .( ^ ^ ^ Y jb 4A»*"1 o I^-i- m j a j aJ jl j A ft Ijaj-1 ^y\a** 

ajlxl J^> jl j_jAj oU^ja>-I a 5” AA^b^® aI^»jI j y^» j jjj; ^aIxj 4 t _ J l a r > ^“ j aj 



4JLmjj4j p ^.laU . (»jLfs^ J-aai 


\or 

JSIo*- 4j lj 

& C®.**' jl ^ <jl X - »w lJ 4 ^-y jl jJ»L» L 4 —i Li* j.X> ojlxl 

^j-^" (_j^^ I -ti lsW^* jj J -Cm*<I jT jiy a jaLLo Jjll j I JJj Vl*i>-I 

J Q~> (^jIj j i^I^j jUj .Jjloib tXjC-ib^J j 0-115"aS"(_£ jj-b ajl-Xil AO« j jJ 

jtr*-' J*b j* J J t * • ' 1? V jl jj-b «jUJl (f_ ^ Jj-b^- jj) jjb J yrJ L*a 1 j5" JJjJ 

“ J i i3 ^r*j (jil Ji LSi^j (^LjjjUj jJ i J o l> n-» ji ^ : ' . -> i 0 ® ^(-uS"^ 

4il.i J^l? 3 — jAj ejfiAjl 

^jjL jjl C-^j- (f- ^ • Abbw) (SFD j SGR) jl L is-J jfi (_jlj^-l b j-b ajl-bl 

. 0 -*l ^IjJl j-b “jl-Xil (^bjui_l j 

ji.jUl.(SGR)(SFD) Of-'l > ) 

.-bL 4j»bl 0>b* Xsj- j I -bij J O—l j.Lisj- j-b J-1 j O# 1 j— a 5" 0—1 I jl j-b a jl-dl 

. -x—— ^ ^ i \s >) I j SFD j SGR aS" j i i —ai ( I ^» I. i ^ -b o jl -bl A ^ 5"^ • 1^ • 1 (_c b * ■ ■ 1^-4 I ji Lj 

■ ■XI r._^ .- jjj ajl-bl jJ a-bi aJjkLi-o oli^>b»-l ji j jS"j-» Ji jb 


J*X) DjfiXil ^ -blj 

j»b aj|jJl jj (^Ljjjlflj .C-«*l j>b ajl-bl jl *js^ j*X> -Lij lI-j- 

# , it 

(_jb SGR V^iju d-iji j,}^ ^ ^ 'Jj*-*-* 

(y*- X (J 1 ^* 1 ) {^IxJ J&" (j-j j iijji ols^i*-l ^Y- ^ <Jj-X^- ji ^j*rj* ji .»Ujlj 

a-Li a Jj i SGR j jij a jl-Ul ^ (r = • j\\) “■•■»;■*■* jl--' j 4 a jluJl ijy> ji lj 

jljf SGR j j a jl Ail (_jhJajlj Ij^*’ j C-i® iS'^i (^ ^ ) jl j .C—-I 

i jljl^-.® j (^ylS^I) Ij^— tS^ji j jil ji b LiLo j-J jlai?sj> j .('f _ ^ J^-* 1 ) -*jj £ 
‘ \^Vr ‘cJj y r j J jlT) ojj <(\UV <jljl^-J J il50l< \^A& tj Jy j jlJjf < \ AVA 
J r L j^ij-^- < \AVA tj^-jlj j <-(\AMi ijljl^® j j>yy <■. \ AAt ‘ijbji J iS*j 


1. Seed Growth Rate 
3. Chojeeki 


2. Seed Fill Duration 




^jIaJIj jj jJj j j 





T f 9 A V U 

Ojj Jj J-ij f.X jjj Oij £*s>j** 

.(^A^) j jl pfj <»*iA tjljjSGR j jJb ejUl .f-^ j£ji 


£ (^ A ^ £ jib' j t/’^bi - \ ^ V6 Ob^** J J^bbj) j fbL $(\ ^A*\ tOb^ - -* 

(ji' AAf tob^-*-* J 0 >*■*£*“) b^ J (\AA\ tjjljl J (jijJ) j^LL bjjl 

v 

^I4Jji*- al~^ aj xii »ab £j*Y <Ui ja a 5 ^jjJa)Uj> j »a^ ^£-2 j JjXj*c->w c-c-j— ojli" 
jl a£” jjj oj^Jjl ja a_p-j* (_^L^j_ jL aJ" -Jjjb jl^s aJ L _p a£* ajla u^i-j 

a'j^> ^j-»-*lIji y-j L" ..r...^' I 4 JI ^ ^U*. 1 j 9wUl ^ _U‘T j Jj pLa^a> y-Jlr c»>»J t xt.-.a SGR o jbj 

•sjS^ jj 

iyrj-» (^1$j jla_J jl j^L-J j»jlojl aja i_$lAjjS~L (^Ijj jlii jj Jia^s- 

®jlujl j SGR Aila jA*» ^ #jja jaj*b c^bi ja p y~> -C. .»il SGR ja 

yZ**jZ-t ^jIaIS"” CUf»- A^L«f JL*pI (jiji® jl ja ab»jl -“^a^* jl^ 1 —■b J*Aj 

L jLAlS"b (?-V Jj-^) j*b ®jl^l j (f-f Jj«l»-)SGR tAJlj jj »jja J^ls ja 



jjj *L-.j 4 j 3 _^LUp |*Ji^. J-4U 


\e>c> 

t 

j SGR ta JjUjb jj-b l?I j> ^ j* (jf* Ij (jij Ijil b j^jO^At Jijb jl jjj il-W jjialS'.ili 

j jj kd^J t£\j> ji jz*i .( T-T ili < j!jI jiI 1j j-b a jljJl 

t 

ojji J jb ji aXl iD^J CjIIj—ju *^i J j3 j C-jsj jji jIJju j«j ajji jl •Aw JaA* lj 

* 

ji ji j«Ju <5 Jbw>-I 4>wj ji oli -ulji»- j)Ji jJ b c^J Ij jJj ilwUJ 

j! ^-L^- ilj* J jH^jIS ji Ju jUj .ijdJ il^»j1 lX*jjj* J*b ^ il j^ 

.C—•<1 (^ib j C—*-fcl 


jiij Ojlwiif ^ jJj j> 6jJi 

L 4 J ^jjl .d—*1 SPl) j^i lS^ {^~ji 

ijf Uf-X j£bd) O— I aJLi #ili jLu ptSjl j Lfc^jjS”SFD j jJL ajloJl (1 = * /i) jli^^d** 
j ai jj i^*»-lj ^ C-jIj SGR td£; ji j Ifcij jS ”^j ji jJj a jl Jji ^X >. i ‘«> - jbsJ .(\ ^ A \ 

L“ v jl SFD oli a jJt ^1>J1 oLj LL ji i j^-j (j{1 b • C***i a Jjd aili jbij jJ Y- X Ji 
^pljj j ULT J j o ■ ,» c.~S' c-^»j alijl ^ #Jii ^b>Jl (_gl^JL!U»j J j£"l .C —*\ jJii• jjj 4V 

jS” ij^-j^ l«T»- j a JJj a-XfctL* SFD ji j"« S' j mi w.i L J; j-J jjJ>w» ^1.^1 

tOlj^* 4 Jcs^') jJjY'* ^'XN j 1 Jaii b y» ^jj c-jbEFP .ijj jjil y- 

Ls'^J ;> ui , J(\^V^ Olj^*® 1 J ij^i 5 ) c — 1 B3 J^ JJjX“f b" XA Oji (ji-i ji j~*j jjl 


jjj \ ^ tj£ j*Jw 41«li j ji ^JlS'^Jj \ ^ ^1 eJ-1 ji *& C—*1 

JtiijJj^aJSFD Ciji ij J^W» (jjl <) *T (jitj .(\ ^AX tjlj^-fci J J4--S') C—11 aijj 

jij ajljjl il>»jl ji (^laJ»w6- ^jiAi 

.iji Jjjj^< SFD Aj JwL ajlwijlji ij ^y JbdJ <S^ijli ij>-J ,jjl b 

a jl Jjl ji J (_J l<Cw»li *£ L«J J i_i 1 *iJjI (_ji,bkb jjm J ’.? ..■) I y ( \ ^ A V ) t jljl^»A J td^jl jj« 

C—vI SFD ji C-jp 4 j Jjl aijaj ji ^j-j jjjl ..-L.."d.i (j-t ji ^^S'jjJL* \ * • _ Y^Xi) j-b 

*TJJi/ Ojbt> j Jj ajl Jjl b O ^i j*jj JicSjj(\ < \AA)4'*Jj ji j jUjj.(f-\ > j5Ll) 
^ - t‘.T a j>J 4JD lliS' ^_a> jbj iS' j jlajb*ii . JLijj* Js J^^r* ^ 1 SFD Ojlij <1 l^jl j JL ajl Jjl Oj laJ 
jl Aa^jU 4^ijj^y* JU>“I tl tC.—>1 a-Utl 4j>-t.i (J^l^jj^ 5 4 j SFD (^l^JjbjJ 

.Jjjijj> ^b^jl j j atS 'm ji t £Jjtb ^ 1^-c.la'.' 



0*5/J j £iL-g J jX 0»-Xi0-«* j 


Soybean 
• 1982 

X 1983 


Y = 7.196x - 6.122 
r 2 = 0.88 
n = 14 


(jjj) d-O^ j'y ojJJ 

t-XjJj o a .ft (.gljj (xb jXS ejji) SFD Aj jX ajlJbl • jSLj 

SGR j j Jb ijlXI ji o9X* b l^Xjjj .JX9b Xlj d£jj> ji JLi ji OX* X 

(l^AV) o'jISsa^ j jl ^losl .XxS CjU 


a>*o ji I SFD X iJjyh^gA JSGR 4j jjj »jlxl ao j jj i y j "*-* 

aS*" iO« I I aJ\—^ jjj! C-ip j C-wl 4 jLL« a j ji (Jji> ji jX O- i * ji j jX j As>-jj*- 

Oji jX aS^jjI ij»-jl .(o^l ajIo* L^J SFD |_jb«ji) xJj7 ^^^jLi.* (jl*j ox* ji jjx 

•Jjlxi jib Xij J~ai \ ^JJj-i> Oji l*' (Owl j> jX jl j>)j>, 1 * i.)X»- 

xJ y i y \ jj* ji iOwwl ^Ijj JiUJ jl SFD j jX # jlxl ^ 

• Xi XaIjO JjJJJ OjijX»v* l UJa-**-* ^-d.*.! ji jX C-iji (^UX jT 
((Jli* (jl yS- Aj (XdibSFD Aj yy (_^l|j jLjj ^^Ji Aj XljT^* jX #jlXl ji ^1*-■»- » 



jjj *L*»j*j i 


\av 

<! \ ^ Af 4 jljl£*A J ' J^*) L y# j3 Ij jjj a jl-Ol j Jb j Jli BjJJ ji jf" aL £ Li t_) I J£ 
yj ob y»lS*(\^VA ij -j.f>x) Ojj j (\^& j>- 1(^ ^^v j 

(\ ^ \b ‘ jl j yL*- $<—< \ ^ A 6 £ jl j .jlS”l) L j*» Jj 4ib j-bi jJ T fljjJ Jjbji jjj jrj 

<lb j-Li jj ajja Ojly j-i C—«l j^*-* ob jjj ajl-bl ajja j^l y>l^L jr* 

J (^j JJ j>-) C—*1 SGR (J jj jT j I 4i 41 —jIj j-L a jl-Ol i£jj Ojl_/*■ Jb^jj _/l L»t tx5*alijTlj 

•(\^AA ‘L-Jj^j j jLJy 4 \\VK 4jNa jlj 
} (jjkiSLf^N^AV 4 \^VA j y?l) ay- jf jl*j 

jJjli* j j NL c-~»j j*) I 4iU« ^ jj a j»» ay jl£-» j (\ A AT < j 4 ^ a \ t jy-l 

lSjj-L .-Oo^ jly j-J L c->w L jj lj j-L> ajl-Ol (\^A'f j oL-«<l) (yjL c—<Oj* 

j-xijj «jji j bjjj £ £-0-Li 4iU» (_^Lfcay jl L oL j»J y j ^by" jl 4f 

jj-L L 4jli-« yl*j jj by - ^ylj y ^y yji J ^j J (Jy*>L“J5 , 

j^j_j jj ^^jLil* (^bbOjLii .-O-U^ij yLu-nj <1 ^-<j Ojl (jUjyL y cjL»ayjl 

Ji* L 4 C—I e-Li a-L J (\^A\ ‘Li.’ j '■ 4 l<jj £y'jl J Oy*j\j '■ ^jj 0^^ 

jy a jl jjl OjUj .c—nl 4 ^»j| j aiy ( ^-xK^ <i jj 

lj j-L a jlXl ,j_j-i ^ is jj SFD (^LfcOjUj Aj U Cj I 4 J j J -L jl y #y 'i^J; j *£ 

L £J yu J jij ajljH ^ -tLjj I oy^yj ijt ; U." SFD j SGR exiyo (_$lft-Lj_Ty yy jl 

yy 4c.*«i jT <i j aji-oi jjj—«► ^^yi ^ **?y 

c\j .*..<y ^1 ^yL y*L ?- 0 lej,L5"y»«kr ylt 4i^j i a ^ , ^• L .rij £ SFD L SGR 

L 3 jlj (^l^iajlj j j^1*p L j-L ejl^jl LI j j*j -Lfcl j>- 

<u> 

c-^-L_i j j j jJj ajljjl j jljju yjw yoy I 4 j j yu 4i^yA" 

lj jA*w» JLL; 3 yi»P yl*ja«- .-Lilj^ JyjL*^ JlJy JLj Iy yjj ^t|* ej>- y amy*., iih'.T 

yI ^l^ ' 1 \^*\t (JLo jj uJLjj _ ATjjkiLji Ijjj £4iS^ , ^r*lL cjL* j ^1 y y _ij jl 

4i-f-L >lL »■ y- j j ^— <L t j y> cjL* y j-fc- yn y I j ^ ji j _i~~ y-—yt ia— y j yLl»j- 


1. Meckel 


2. Spaeth 





i^B yjA 0 ^/ 7 ^" ^la ’ 1 jl .JJjTIj^-l jj ^^~>- 


jjblj!j-lo 


^1 jjl^wlj .-i.r.-ft }^X*& ^9al j! j4UL j Jj Jj aJ^S' i y^yj }j*~ J (_5^»-l 

Ja-»i-» _/■ jJ tJ<j^*^ 0-*-i »jjj j' (Jj ^ykLJ"j* iiw l5-xJ y jj3j j1.x*j tS”” 
■}\-^ jL~j j _^Laj> j£\j>- iJj**?- \S^j, Cajyjj> U&J&? j j iSjj 


ut ur-^ 1 


j Ij J j>- (jjlfcC-Jlj 4 jJj yaJ J J»i j Oi—tf yA>- J J ^Xa& ^ 

(_£ 1^ Ia p —m JI J1 *AX> - /3 £ j J . ^I. £ ' J \j$ 1 J ‘Aj a ^ I lAj 1 J J1 *X*J 0 J **£I l .w > 1^3* 

.-A-i iXfela jl ATml j Ja->a»» CoLS*”J pLj jl ij^«l^j 



i jClfcfi 3^1jj£4 ji J* tjA> 


lj jX J j-L iljju ^Ifc-Ljl ji *£-Li 4j1jl » iL» oNib»° Jj (J-^S j3 

CfK^, f4-* J3 *±u lfl-L» l Cj'iiiW jjl -UiSy* (j~«J (^l<ib _j~ax*^ ji 

j-Lj j t XJ...i>fc l$J-L« .Jjji j-i» j -Li j 4 j i^Lfe-Cj I ji 


Lyy y ^y j y J_yyi j ^yiy - ts*^ ^ Jsij*- _ 

t &S*3 jil* # 1 ^ C^“^" < “*^ J* ^ J 4 J^J ^ 4 ** , y LSO“^ > ' ^ «iU ^*u" 4&IC-J 

^>»j yyj ^yiy y**“ y® <l Ij ^ ^y (jiW^-*-* *i i "-;—^ **> M*«y ly* (_$iy *L« s^iL a&j jjj i ( jjL*jii 

•3j^u* oyiytjjjli L?y*^^ jjiyjjijj C ..LI3 j yy 
ajjS jj o yy^ b Jj^»*,t i*£j jj i -Oy jjy-» ^ly^fU-cj iy 

y**A ta-L^T^y »■ L fA jL*** J ^ l—- ,'_c U-L j y Gy-%4* 8 J Jjl {_c Ia-Lj \ y l C- L .j^>.*.» i.« ^ ii 

j_ji4jjj»-j j~&'ct- jy^-* ^ yf oi/y jj (j^y t * - a 7 *j j jy t£jyi i-—y 

! b i£jjJ-"* 8 ‘<0jj>y) yr ji < ^~rr J " b djl*** j' y-U- JjjJs j! y-u* 

.-kyy* I* t-niL^ jj^iy 4 a^i»- j3 . *■* - #ii> Jjy-"* j c-*-!-* 1 (_ 51 axj i y 

-Ojj .-■-» jj as" (-LiL aLy yyj '£j^ aM ‘ c 5 *^^i * » Ij #iy ^jy ( _y^' (,$ y”^ 

Jj I tc.i.fl»- ji .i J-J ^ji lj ^is^- (_slfcXjTy JJI -lL L^J O^yju> ^43 C« 4 ^ iC—l 4i> 




I_$l4jli £j')l vAXJ 1I » P J jXl 


\P- 


o.jL» jljj^ J *-yr y J '-^jJ 4 _j*ck*^' 5 k ^*^L>- ^a-" jJ Ia-Cj ! 

viSjj 4 _j jjL5 j^£X«_p j\_£*l L .jjaj ^jJi i_k^ CJi L !j 4 a®U> 

• >y [ ^aIjs* - 01 jJ ^Ia-Uj l^i 

a; u jr ji jjJLp^j Xi£S j^jLj 4$* Jjj^® jLe»i 4j (_>1 Aj IJ Jj^a>w» ii!Xj (_£jLa^I 2 j^X»P jXj 

4jl j j j&Lc- ,-LiL^* ^7^^-L® ^gU^j \jLjfi" _Ah t *i C~-«j j-jj 2 j^X®p y.jfi' _r*^ T J C.^l ii^-i.»- 

J (jJL aI*Iju) jj>i^ ajl-^l «J J j ^ l >^— 'I I ./ f jX— ° ‘<—>X^- ^^Lpl ^LbXj ! y y aj^U- 

aLS"ji i_->Xs^- (_jLaXj I y Ja-«jJ 45^ilj^o jl jXj .Jjjlj cJl ^"2 jXj ji ^jlaoL-S ”j 
2 y’ y jjl jXj J a jlj Ij J ^5 nX»P 4^"-US” J—J jj (_£ jl L a^Ll- t -ml y» lr j 

OjjT C —Mi 4j Ij 

J^l.-P *aJj_j -Uj Ijl jlj^P ^ Ij jXj -4j_L 2 ^£Lp -aJjj '“^"j^ l>^ 

^j-—■' j ol» £**J j y^ys jl _j jj_^ls jl j j£L^p ijjTj; .ci J& ji 

Oj^P^^I ^ ^ £ i y ^j| Lai t Q ■ t*\ ^X-jl^^l j^nX^P JJ” jl ^ r® .^ 3 jljlP 4 j j*X) aj^X®P ■ A 1 
'j J_p- u“\-°y?. jl jl-J-i® 4^ ijS^ ^. « .i aT aL^* jl y_^> jl 4T L5 jlj ® .... i \^i j jy ji c5^kj 
jl ajLi^®*il .jjljj tS^kj tjtJ^_Aii 'ju^k^J CfT^ •~ i ~^'is^ 4-*jbi ^l. /a:-i -l j jj 4 j 

Ll : -u^kjAj ^Ix^- ^j_j (_£l$J!_^^j 4 j j^L 4 j*IjI jj j c- 4 ^- 

? -aJjJ (_$ij^X®p- jj j jj-L L ^«ljjl 4 j c ~ J -Ujli c~ij j jj-L 4T lijl L lfc4j j?" 
L ^lijl LI (j*^lj*l Ij ^ j^X^pC(_ jjj jj j~*"Lr LI ?c.^1 ^j^ j^JL®p jj?^® L L1 

j jj Jiu i]aAi jl 2 ^5sX»P O^jjl" O-*"^ ^w-ilj J^fcljs® ^". !■■ 1 (_$Laj ^5LL®P- -Lij a j j j J jt> 

4S"-ijl-"^ ^*-*1^ Ij (^^Uaisl jj^X®P -aJjj' jl^>l ijll **yi {Jjjy C-3j j L?W" *i 

ijf C-k f-P iS^r^y, J^k-i J W ± -'>, Oi' ^ 

jjjlj^l - j!jL>- jlx j jy pt^l^ ^LuI^j i_jlajLu) L tpjL^>- J~ai jj 

j jj -Lij oU> j (\ ^Af i' gj j jjjlj jl - j^jLj- ‘cj j i-iJ' ^ t jJj'j^l - j^jL^) 

jl £»L>- o'iliLw ^1 £j r ay\j 2 j^X^P (_jlja^l p-XXJ 4^ 4 jIjI 

C~^>- Ij *Aj jl^^ ^*-*1 ji ^jALS^ 4*^1^- Xa-ujj jXj a jl-LlI j j! ^ os~- ^ A 

jLh 1 k vjtj^ (j^r k jLrrI ^j^kr 


1. Beech 



\ 9 ^ a j£JL*p j J-» cj Jj - J - " 

■ JJ ^yljbjT i^Uajlj <J C~-J iJ. £be- jj y jiLj it-f-l («iy jJJUSjdj 

cri jT ^ J LS^'jj o^aLS*C-4 >- ^b” lS^C— tjjy.j? jl 

J^ljp .jjb ^boj- U < ti jjl ( j-i_jj jjijUj 1 ^ \S^y~i Ij bl i 

C)\y lg* b C~«<l ^wjjL (_jbj-Aj» J e, bj Jbpl (^bjbj ^y ajljjl a Jj-f.aj J>«d« 

jbJ *i£j £jla*M u^-y Jbb .(^ ^A^ c' 1 'jJjljjj j ' <Sj $" | >^-») ajb iSj~f sjlXl lj l$JI c—b" 
. J-ib Ajiljj ^JLtfl ^«jIj j-jCj l £jS . jU'l jlSbl I ajjJ jjJjL* jOi jl C~jI 

J jl£b ^biJl (^IbA aiU- L J^lS"”alb jA aj) aJL^j L b^l^ij b jT ji 

(jj 1. jjl-0 syj Jjjl-bj y \ L» j I a : , ...,! » jj c—l ^,1^-*-* b^jb j~»j» *?b<-5jba jl-^l is*~ V 

Jabjl 4 ^.b aS"" jjlj !■“! a ^y^ Ij^l j y a ^^~* (^1$ b jT Ij aJb ^>1 

.(\ jJ_jS"I_j) JjiL Ajiljj ^ ’•••••y ^ 

aJJ&Ub . Jjb^j> C^-b"b Aj iAaj (_ y ~»v y 1 L A^jbjj> jj aS*J'.T, m> ^IaJL^j 

jjI j_j-°jT (jlfijj j -j-i*- obbjj tfljl ji c—I J-t« ci£j jb^-L- 

.jj£j|j J . a _» {(_jejl^jl (^IjJ j1»IjIj \j ,^l>- i^^jbj - L^uyv y_^> jl C»Lb jt 
iSjjji Ij CjIjj! ^^.jjl jJ Ij U -UljJ^y« C-joIj i^ ~ . T .. j l^» J-U 

. JiT" j~f a jl-Ajl (J^ls jS- 

aJTU jj yZi l y> (i«p-L j ay **^5*—^ ^gl^jAJjUjLu v.’ S'u* aT 

• Jai jj t p. . .,. » jl AjL ^ 1J IjjT yj olI J\ J ! < * ■'....«' ^Ua^ 

a Jjr eJjls^lJ* aLjIj ji aS" C—'I ( ^ s *- ; aIa» ajb jb (_jL*^> Aj jjA> Aj U-^jjJ ji ((J-U|) a jlj 
j 1ft Jj I J> Jjb jb A^ a jb Jjjj jl iyA ti^J jl Xl_y y> Jj^ .(\^AT t - j^J^) '^-*“1 

^y»£> aT aJL>i_j L ajb j Cj^jIa* Ij y lj l^jT jJjldl* Cjl_yl 

lj jjplj j j (jLftL^ -XAj Ij L5* (_jb Jj I A^" (_j y y-jA£> (^ifcA^Ujj y j -' jb A~^^ 

^ JjlS J ajL jb jlbJJi tlfJjrfj^SJ-AuJ j ^Jp jl jiajib y . J jS yji tJjS^jj* J-Iaj" 

(l^Jjji ijjpljj ab"A a»U- ci^j J ^Jbp -by (j_jSK*> eJ^ij yw j jj C~*»lj 

.Jjjb^y# ^*1 jj jZ^J ^14-ijbjT ^1 j}s IjJ Ij ^j^jU I y j t XI . J J~i* tajb (^IgJJ j> 


1. McCree 
3. Waggoner 


2. Fernandez 



O'i > j &\ » p j jjb X>-llJ4X— i j 


<Ja-jup c^bxil j I jJJ i Xjb z jij\£ a£" xt ... » l5 -1j l» j 1 (jba jl 3 (_5jls» ^^Jlp ^l~“ 

jjl C^C-lj j J j^A>v» Xij J IfcjlfcJ - Jbpl C ~Q*- it j jl J«j jl jl jJX (_J* ; *' l bjLwJ 

^ '>. j ‘ J -~~® J **■» (>J jl*-b-’l.i^* £**^ T c£b j^-» l5 jf 0 jl^l Jj 

Xla Xi> 4_jU"bjl j^Zv'j J jLfcJ a£” lj U 4X I C—^X (J Xi ]sl+ y ^.~. .«« jJ^C- 

l a£"C—O Aj ^bajb X—*l ^b jl .Xjji^ A—jbt* j (_gajlXl ^j*^| (_glfc£fc*»l j 

c-s^JX XpI a >-yA .xil jLj ^l>Jl j Jx» jtj aj j i-b-iLj jl5jL*i Jx» 

. x i* 1 ! aaIUp^ cb>ij j) axjojbb jx ^jbl^jj a }y IIjij 

jl« jbi ^jisu- jj aS* ^iib j oU^I jl j>- (jii'jjl j j x^l tf)-b* 

A**l»> j aL£”^l$Jx» vi^j jjiJ jyU £^aj ji l .xil y j* jJ XloXt j^j"‘‘ 

'i/LxX*-l A_f" (jJX_j I jS ^Ja*j l t<l^ilXl 4^1Xl ^Ll*i j} ^yjliaaX’ j?^«j ji jllAa^o Aj jl 

. ( \ ^ A ' jy ) J y *J O jl* ^al j} ^jj^jlS^l sis'^Ja^i ji ^XjI* olVi'l 

aS"”- blAiib J J>- 4*Jlk* C-^J (_gl^ «"...„|< Jj LjJ*b> Aj (_Jil j (^IScI 44jl • jAP jJ jl-b-L*jb 

jjj *i jjj jl aibi-'l LS*^b5jjl^ij^ •bb--l aJ jj al^4 Lpl j C .- : 2i y> l y>\ ^I 

l ^JaiUi< -bljb y*&> i jJ y Ji aTIj (ilaO-^ 

Oth 

tJjlU j} ■ -OlaX> I C—-O <b L y*^l’j I i^baibjll^Jx^AS^i^jJiip 4I^j jl Jb Lj t j y*j y I 
OJ^i jil • i b w l L^J»bo jl o-bi (^jj I bbl^ jUl Aj l y C..wl 1 ^ Ai U j I 

jl . XT .. . 4 a-U^S*JiL*i« J A$Jj j jl y y\y jj J XjlX 

j! a^li. T .^1 ^t^ljjl yyS *Jjjj Ul tXlAJL^b ^liLdP'l U j I aj ^ypljj jbbS^c$l j^‘“1 y jy ^ 

jljl^Jyl? J jl—J ^l-*j I yj jaljjl .J / J^l^>- jl>ijl A ‘ .. J J ^jl lj ^jlj' 0 ^J*-b» 

jl (_JjL~; Ul <.XJh £^Ij jil Jai>- jJ xl J C-wl Jj_Ub> ^51 jjjl jl lT^ jl S-illbu! 
-bi ojlil j I aj aS” (_r*~! ^y? J --bi jl4j I^J-be -b \ji j j yj^ aj (_j jlaic-l- jl I £ ^jL> U j I 

■•^ls* 'j c^ljj 0^^b5 jj)y jb cJji-j 

4C—-I aXi j u . TT » j Aj'IjI ^\y^ ia— li^JLab ajl, 2jy° (_gL^Jx» 

0 Lai jj .aJlArab jliil j aJIjI ^yO>y j-l lj 4i^JL>- a^U ^-»j>'" a^"^ l+lxs Ul 

jjl ji • C...«-> I eXw AilIjl 4-b4ijj^ y lj bp LSlj^l ^i 4^*~ aS^Ij s^Lv jx» Xj>- 4^jl^j- 

J bbLL^ jJ l' 4^1j j jULs ^ ^Lp (j-jJ jx J& ^l jjl x-p- l^!x> y \ jl 




i j&Up j u*\jj tjJj- J -A* 


\f-r 

L> fj'-Fr J-o* “jk isW^* caXjJ ji j jSd^e. yk^k 

Lsl^Lfej jl y-j uj>jU jj _1 j -UjjT^ ^*iy ayk* -ky ja Jy-a i^k-u/Ty JJ>j c^ 

.JulL^ jy £»U d^jJ Jj ^ykkjT 

l jykp y_ lyi d$L^j j ,L»w- aS* a_>la aj>-_j £jh" yW ja oykt jj 

LSWk>w» t£jjjC~o L y-ljj laj- 1 ^ J^k- »>r i>J j* (^r* J ) c5jjj | «^-* , J 

l—i t-Ck""(_£ jau 4; I j sly tjly"jljj4j j 0 “k y ^IpL«a o LT -bij l 5 ^ lj k Ij-i ' J j>- 

u“ilr*' jly yLo ojJy *,- Isyy ^l aXj Iy ck-lk .jjl> j 1 ^ *-» jl oik” * >i-i 
a>jU>- cayk* yjyi j>J aj jju-j a£L (^f <yljl) c—J kx/F J jjJ JjJ» jl j yk* 
y^k- y y« j a < j j^yi iAjjj* ^k»ji yjia j dry L u (^lybUji 

J Lskr^-* LS^V^r <jkjj' t —yj plf>- 0 Uai jj j ^-*Li» y_l jl .(\ 

dSji yjyi <j JL»I L> i^lfJb o'i/ ya^» j_ykt l; L$jT kk"jl ^yjjSk j iykt (jlj>-l 

1 UbJJJ ! ^3 Ui 1 ij^ 

£j£ 1 ac 5 ^tkj tA^lj jd jk jlJuu 

a _^kt ja ykav Olj—Ai yTl J_}j-*» y C»»*il i ^ykp jl (ji j>- jk ilj^J 
Jklj it ^J jX) il^JU Jj' 5 Ui^ -(f- X < f - \ ^j) j^lAjli 

y—Aj J^ljj Jj^a>vA y*j Ja Ijj^l jl J-J »j>- ^ 1 y Cm*iI Ojk> ck;4>- ^jl jl (_yil> A^Ju 
j ji *j-^" ^yl ti^ U .» *ky di.)!y jli-l jj j-L al 4 *j c.,kj ysy jk ja Lj , ~ > j*‘ts* 
yy (^-k*; y»-i y> j2 *$" jk sjijji AS"yi>- ji j oijkj ki y oi aj 

•ij-i| t k ' ~ UAi^ rj jk ilJAj jJLi C-jU jl AS - ol_/ko (j-ky kii ^ 

a 

.C —**>1 jAj 0jl4jl V jam C4.3N—Ij jJ> 

J“^ .Ck.u /1 Jy^c-ANj ji jk aIj-j 

jlypAj) ijli <»^ji ^Ijjl ji jJ y-b-Li oli^lk"! Ul tl'p- x Jjd^-; dSj) JkL^» 

_/k I' g L»- J> C—«l jk il^Aj ji at j CjI^ I ‘Jk- yil l; -(f- \ JjJaw : dSj Jk 

• J-k bklk i^^k-P 


1. microenvironment 





iJ 


) M= 


*£L&.J3>y.j? c5^ fcXj J ,J ijy j* ybi ^ j* CjIp^U?! 4$”C-ib jL> (N ^Vft) ySsib 

4iUJ L« ,-Lil^ i£j3j-0 Oy y ^b s^&Lf- tS'y J~*> 'j ^b j al-Ui Oj s y 

aC. ." . ». 4^-| j>i ^ » jl_, ^yfiy vi^J li U 4 *yi jS tC-*"l 4 ^li jLiXil Sjy* yl Ji ^jSLlil (^LfcOjb 

oMya>v» yL* i jy y yy^ ^V 5 JL- y .c—I jly jliiUw* 43 ^y sjy jlx^ 

J-^ y 45”(6- ^ 4bL*) jsjljil - j)jU- J-u jj-L-ly i JU- yj L ,}j>' yi t 5 ^b 
-C-.J C-*o y Sjy* yl y ob-^UsI jy5”l t->-l jLi 

^G = ^G ^V a G (^ - N ) 

J»I*a^“) jy*» oU_^> t (*7 G ) h j . -' < (Vp) y—yj yj Alaa I j il £ ... - .. _ . ' l£.< ^rr^y 13y J- 1 - 4 

yLJjl 4 i (jyij oL-UsI L jly^ jyS"l • J -i , lj ( y* (N G ) jJ j ilA*i j (a G 4 '^yi*- jLy jL> 

• C-ai-by J^ Ifil CjI y I J jAi .si-lay a AA5”y-*J J->l jf- 


( v p) i#J * iir ***•?* 

Ja-^y li a»p 45 ”sjb ys sly* 4i [ y* y-o <A-Jjli ^ ^ jj ^ai j-L sIa*j 

*->y ls^ ^ylS'y^-yi oljjJJ &jS'j* ^.jfj^, b-\ Abl*- 4 -iy^y j^' tsi 
jAj al A*i J~jv li-pli f i » . .AT . l . n » - -llili C-jU y*\ y- yLi (_yLi^ j~“ J* - J-L jl-Ui” ^l ji ^1yii 

^Lyc- y 4 j (ijb jlj j-ij •iLj 4i 45”) *illi (_^Ias ^-ii4yy 4lailj ^yl .Sy^y 

^yis”4-Jjl oJy li 1«.ii?*..« ^ly ^j j-L jI-i*j lyL-> ,-iijb jLi y-’- ^y^ ^5*^1^ 

sJ Ja»»_« Ja-^y Myjyo (_^l4ils o'llj'JW jS jjj sl-l»J 4 j£j S Ojl~C’ 4i .Sjb Allilj ( ybL5" 

4ib sl-lay jJtu li-plj y!y yi^yi oly ^jby* t)Li *5”i^s^O oNli- Oyy 

.c—I o-Li y-jy J l.L^ j j Jy^*y Oi' ^^ -6 4bl*» -ij y o^iy 

isj£i*p y.'yLi j Ails jl-W y-y js J-U vi^j jl yt- 4i yjil5”y-»ys jl ,j*IS”T 
y li J jj sl-l*i" y 4S”S jL-y ^*>1 y yi— yi y y y Ja*>o> Jp j jULT4-lS”(^ly Ij y—-i l^« 
j Mli) by** 4$”sy y ^£*33 ^l^Ji iais 4i£y ji y (_jly j Jj sl-i*i j£ l^i>- .Ai jUS^y 
.J-ili iyiL- 4 jJj sl-loi yyi yly-; sjjj ^ ^jjyl^y—ys yS”lA?- (^ly (ii5”l>- ^Ja»" yj 

C^ (^yi-y_j (jljb jl*L5” ‘sjls 4liilj yJ oLS”^yL-iyi ^l4i^)iJ ^ (jjyIS”y--ys 


1. minimum assimilate flux requirement 





i/U* j jPljj tjij- 


^ y ■ * .■ 1 jj*tj iyyx** yZ3 ^ ■ m ^jjljb |jLfcL*S~* o c— .«- < Uj L y *1 0^^ o*->Li 1^- j2 

yz~*yi &XX~t> j' ' (yj y^ <*Jj - '" J ^y ^ M ) lSWs ^jLJ y 

CmwI i^ M ~ b ^/. ^jj ^y. ^ •^j^'i.f 4 jl—jj^ 5 ^ - j jljS jJ\j C—-» v~ \j ^yis" 

..■LiL diljt) 2 JsL* L JJu J^lS ""JXMtyS L (_5l4ill!j 

8jji ^ y\yyZ-*yS jJjLrfj ^iJ*|.A>- 4j *£ C«-il y** (jJ-^ j-i j jl-ljJ £i«* (_$I^Xji 

^S”la^ C*^»“ (_5L^-0-1—-J— j3 lJ LpI JOi ki^J y\y* 4J X_\j AjIj il-L»«J ij\y (jily*: 

^j-jI j_P a I y j V T t^l y>*j i jji y^y^x* jT »-bl <i£j .j.s £ j^iL" 3 £\*s- 

j^yfcLS"" ^3 1^; J Ljjjj Jj iLfi\i J 2 ytj oi> Ij l^J jLfcJ J olil -b L ob *J-®I y>- jl j3 »Lf jlj>-l j3 
.xS"X^y x ^.*illi yy\j^- C-iL j 3 l$^y. y ,u ^y*bS”"C u*i> &3y* ^ .ij'. 1 4j 

ij i, f a-oj *Jw#ii jlSbi oNjvs^* jl jj (^j^ijj obi*-^ *j yy 

.c—<1ob yj\ji\ ijX> il- 0 »J (^1 y y> #j ji jbl l> ^LkJU yS'\j&- c-sLjj jl c.^»- 

^-l' ] j-^ j y.J* jl J^y^i ^ T^y* ^bj y* j-> 

CjL jj j i^j^ 5 J J Iaj JLmJ j^CS' yx *—ji j ^ * «*- * «7 

4 Ui .vCjL^ y\y yX>M yS aXjS'yyj ij^l^ L»S^ J 2m> y .- ~ 

J JjUnjji l*Ja->w» J- 1 j>ij il-JvA? (_jlI ^j 9jj3 L*i j £••*•••" 

ijib jl y c..f»- ^y^Lo C —ay j c-il ^ 1 -iy^y jji-Uuf j 

jlC*l i£ o yrj y} L| -XSy <+A\j yx»yi ^\j> Jays’ iujj-i- (jijifc Ji «jji 

ejj,j (jjbjl j> y\ jjl^J twl^»L ^ L »JL7 jl yXj^ Xl y y a—iT 4 j twLlLi (^jLjI 

jl oililwl Ij cCjLa J jjj I .-iiL (_$ 4 j-‘ 1 Ls‘ C.«^l *_jT 4j ^ j J 

tl—'l S3y y*\ C—jU y 8-l>vl4 O^Hil <—> J jl !».... 8 jj Ij_j-« yj Jjj j» V5 j I 

■ (^6 ‘ r jjJ^i) 

^ < ! ■ j j ^kj l * ~~ --1 ^jUi» jj (_f^,lj ■ k dw 1 (j^ljj obLb” j^l jj 

itafluM jL j jl-Li» td — a ~ag - j j .xjb^yi aii j c.,w^ jl 2 J jIa* b LF^Jj J ga+* 

j .1^4 ^ a JCj* s aS"* ^jbbaI slJ jl 

C.*. ' . *$ JA $\jA *J j-**} Ij J-L ,>Ubu (J^t J isLj jl L 4 _ \ .5^^Ju-P 0 


1. canopy architecture 


2. Bowers 







j j -“ 1 




yi <i£j yJ Aj tfiy (^Liiwl aj jJu y-ya* yj\y\ yjj lj 

j j yy 0 j*'-* c5 J ^dj jIXkj jj ^y^y jIjj> jLjs Qjy aj yy lS j jy~ j^ lS Jr£ty„j& j' 
' -x-jI vi^j j jXjj y_ - \Sj) TIBA j! ,xS^y .sUwl i j^Jup ji ij y*j 

!jijU j I i^Uj yS aj ^ *\ > a^o L_^ J j* (-xiL^ Cjt^^ a Jjjlj jL 

.(^SVF j -Ui....^-1 j T ^L“) iyj jXi ejlxil yx^S" j jJj il-L»j ^ijjsl tjl aj ^y L» j >xi 

.(^A6 j ^ ji jj) eJj< Cyr^ I <JUcjl jlTaJjljjLi j\*n ijy ji ^jLi-« 

(j-jJj-j! 1,5 J^'' l n ' J J-*—j j>_ ^j~~o ^ T i. ^rt i ji 

.JAiyi yAJ Ij j! y> ^ j y 0 J>vl L$XI J JjIjJ i j£l*P y fj y I j j>w» cSjjjC-wJ 

(jIsjI y ji j j4j ilx*J *j_)i (_ji» Jajb (£_ \ aJjIaji) jijljil - ji jIp- Jx* 

aS" (_£i j^-J Ij .-UjIL ^L^>- il y y Aj j jj ilX»u 0 JCAi^Sj^j [_£ljs^l aS”" ijj^a jLS" Aj 

fi _■ 

J lj L «?xJ> ji J C-wJ Colj Ajji jjjl Jjb i-XiL^a jl^ii BjJi (ji^ J 

AjJJ ( ijjiiy ij^AJ y oLS” y*i C-P . C-~ ^ySi> ‘, I . c '"X- « 

C ..... I C_ul 1 Jj-X»ua (j4-ij Ojlp Ij ^jt^Aj y J* Ca>J Si l^i 

4j jjl^p Ai <>\j *\£*j Li ^ LfcAj^S^4j 

4^J jjj 44>- lj (R1 iis>-y^JJTjUT jl Lj-j ^1aJjj aT jy 

L Oji jj es^- r> '^ a JJ* c (\ J ^ aj jjj Y“ * -f6 aS* 4-iL R6 

jl iS j^~j •('F - F tj^-** 1 : ^j) -xiL jjj \ A -ixas ajljJ(\ ^V \ ) ^ <y)y, t^L *®aj aj»-jJ 

\ - \ <Jj4^- ji & i jl i i y* J a jji J y& ijy° Ji (jfjjl J)i.irtlii>V» 

.d-^jl a^w /“^ 

ajjiilj jy» Aj j» y\yy L*l t c.j y^jj jjj jl-X»J j ^yjl y*u ijji J_jis j*j Aiulj 

ojji ki^j 4^-lj jj _/~J j-X jl-l*j' j l* ja-»wo yj ji j jj ilJ*T ji y^S"‘f^y Ujlj C~j_ 'y> ji 

,jJlyy cSL®^ jIS"jLj (_jIjJ \J ^jXl-j jl«j jjj (^lj^-1 i^-Uj jhw al j*A Aj jb ^1 y*u 

j-X-jj C-^ > - j jj ,j!.X*j t^ljJ Ij (j j~ ‘‘‘ :! *■ "A j C ^JJ I j*-* | l j 2 r >w “ vi^j Aj lj>-l jl 


1. tri-iodobenzoic add 
3. Nooden 
5. Prine 


2. Tanner 
4. Jiang 





J y#ljj tjjj- 


Ja*>v° vi^j jr~~? (JL*0^-1 Lj aL j £s jjj Lj ^ypljj sLS”"kl^j .Olo^» i l . M J.-b ia-av L J jL«u b 
jl-Ou" aTC— fi ^SLo OjLp b .xi^> b_,s>j <_$^°jJi (ji* lj (j-mx» L -bo>) y? 

iy~ Ljj jloi»b j-b j!o*J *$ ^"Uj j^*-! *jji cjLjlii *i ^ J _ij J ' ^>-j* ji j-b 

jj-jl j?>j #j_jj aS”"^LT tJ-iL 7 vxms JjI «_,f! .o-lL -^ >, - a aj L$u (i>^ 1 ^“ 

*_aL>v» (^l^Jsu^wo ji ( jj'il^ls jjjlejjj L (jJkLS'"b C .,.... 1 t£ ^1*?”ij^Ju £• CjLj ijli 
(_j 1 j! l_—> lb»U L ^__mjL» »jjj k£^i (j^ilj aS"" bj I jj _/•! jjji jl *£}j\$ 

^I?.* 1 .» Jaj IIj^i jS^I .C-mjI « Lj J\yhJ OjJ> ki£j jjiilj .jjLi j' LS^i^ y* J 5 J 

(jC-ljj sLS" aS”"- b i y l j~ J ? ^Ji ®j£j b A»-jJ Lj iJLS"jj—w lj j-b ilob - C^‘1 j >*j sj ji _y»-ljl ji 

Lj" 0 »-P C — m»I jl j-ij Lis Qt\ ^)iy ^>i,.<? .Oai jl-L ujL«^j j^l j ■* . 5 ^lj -bL jS”oll(JjS 

CjI^--A-’ .OJjLj^--* ^J1^>»i_j Ojji (Jji? (JrtS A '" b -\?yyt (^L*(_5jI j-ii J oU-t>Li®1 jl (j-lLi 

^U 1 l(jk^**- 8 jl ji <S""0-1L LilOv oLa fjAji O—-jl ^yjj j>%j sjj j jjls ^^ : -»- ^ A?-jl 4_l^ 

.i jL-j^n ji« 4^ i^i J“b»- L" I j »jji 0-i_^®Lj ^5^ / jl AO>- jjj I j Aij^ j^lsOpLi ^a 

jlo«r kO-Mil j jj jlo«J (J\y «Jji jij^ J^ 5 ^Ji ejoiL Cj_ y> 

^bt..j ^jiS" ^ XjlZ j C-sL ji b jS>bo jjjlSjji cOblLi CjLj J^l* S 5*-’I" J J’ '~^L jO 

ij^-y vi—p-L j~ ^ - Oji y LT ui oj-ij^ jjii j>y ®jji y~y. ii J 

oLjt>L^-l £ Jaj jj C-4^ ' H(JL» y yi C rf ... » ^jU-l) y-~t J*v il" 4 ^" O^T 

SjJi (jO-lslj jJ li-p-L Uj jjijljil .(\\/\b ‘ r v r~») ijjtr* \ <J\yy. «jJ J J^ 9 ji ^ j' ys- 1 ^ 
^jL>“ Oj-1^ y+j (jj'L*j -b>-lj ^ L Sjjj> (jjl ^jis sO-1 <_jO^- ^OaOj JTj ,^’lj^y 

■-Jk-jb^ 6- t A^iLfc* jJs JU y yi C-rt ...t 


PQ = MIR (MT - BTT 1 (6-T) 

^Ji ji jjj Ji y* Ji JjjL^L* '~ r ~*‘y) JU yyi C-*-J ^jU- PQ jT jj 
'•bl; (^UjBT j ajjj lo ( j-SsiL*MT ®jji (j^iLji ia-jj^b* MIR 
jij jlo*j j PQ -lajljj (_$ j-bc* jLai>ws .oil^ tc—il jLa j I ji y*j ^L* j 

j * f x_T ^ ^A6 kj—s) : j* ji n i k^l^j ofli->v* (^L^JL-m j ^l?lb* ji 


1. Photothermal quotient 
3. Base temperature 


2. Fischer 



•jlbb aj j jj jj 


.(jbj&LiT jj \ ^^V c jljl£*j» j ' _yVS^L jVS”’ 

4jljjj j9 J J-b jl-bu (j-J ^ykLjjl 4^(6- \ ISjUa) jjjljjl - _pjl>- 4jjL*A tjU- ^1 L 

iS'^-LiJ g* 4x5^ j'y^i 3^ >jy oL^Jil-b*- J lt^Jj lSV— 5 l s'vi tsi-^ jV 

j jlj_>- J-JI-b»- j (_jjl>- y^yi j-b jl-W .jjO^aj o-bj jT jj 4 JJ* Jj^ 3 jl 

j-b jJjj O—PCo j^Lp 4j -JjO^a ^j*~b ^ J J^ 3 jj 4X&L ^j-A>- jIja 
Ja<lj 45’"(jjj jj ^jA y> j) >— ... ■» - jj jij jl-W x SGR 4 *aL>- ci^j j i (SGR) 

jl ^-i>- jl y 4jljjj l?JJjJ lSjL— 4 -bL J bb."l 4jljjj o-b-b ci£j J-j Jjb j-b jljbij L y 

SGR j-b jljjJ iT-b^j^ ^Jsj 4j -b^- jIja 4jljjj 4jjljA (_j!^ .bOL oLS"" 

j jXfc 4S"" (_SJj^-j Li .bill 4lilbj ^jlaj OjJJ ti£j jj ^-b^- jljA jlbi 4 Li i^lJlilj C4jpjjjA 

jijlji! - j3jl>- JjUa jl CJjb J j-b jlb*j jj-JJ jbj s-J^- Jjj- 4 jJ lS^L j (_JL*Cs>-IbiLi 
l_g j . T . *» ..i C——"j jl jUj J5"" jj obi bljl C -t -a- S "jl 4j|jjj £^lij jl a jJ J -b I ^ y 

• C—-I jbjj^j< 

jlj-« jjajs!^s is— jj ^*51 j jj j-i-i ,jlb«J *£ c .i«l jjjl JL. J>ys ojL-sj i»Jo,».J 

jL—j * j^- (jjl -u^ jjk c xiL^y 4 jT a ci^j Jiis j j iS‘\y jy~ | ^-*—" j j jsr*^ 

-kjljJ PQ a-bii ^jljS”” L^L^bJJ ja , JJjL^a jj“b L^LflJa-at- 4 j j jlj^ 1 jl | > /*4- 4 

.biL ^Ij>aJ ejJJ Jjia jj Uj ^.>£ : , > . . 4 CjI j I 4J J j!^ 4 4- : !jjj jJ L»J CjI jJ I 4>v~ii 

ft 

L j xS' l y y)y is jj-^ y ^J^y^. °jj‘ > ^ Oil “V. L^ ^(jL* 0 ^!- 4 

jz~*ys ^jji \S'^' ( y I y t^-bfclj-i tjjarj (jjl L .jjlj jj=^j ‘■ij-^i^’j-L; jI-l*J 0**~; bbL? cL«pL 

jj^- j (_j (_j^Ijj jLiLS^jj j j^ r (_j'“ j-Lj (jUlS' 4 j yy ~ 4 0 j j j jl ^x*-j jj ^jilS”" 

j jj jl JaJ ■(^■xS‘ \ ^ V6 c j-i-b cL jrf (_£ Jj \ c' 1, ciSsbJ j jLl ‘ ^ ^4 CjjK” I j ci&Lj^) j jb 

O^T 0*1 Oil jl ^ i —^l- 5 Jj^r J i^lj 9 ^ “Jj- 5 J 5 ” ^ jiS^I-b*- b ^LSbei Jaii 

4l^j Od I Lj I . C . <aI j y jX jlbb y~Ju jj bbl^yA t_jLir I 0 jj j ^1 b*»j I aS* Uj I ^A jj 

j'j—i>J Jlj*" Oil ^ ^a*“L ?C—«l O^Lj’jS^ a Jjj jl ^Xj-J jj^j^ljia ^l^a-v; ojjj & Cw<l jl -^ty* 

ixS " 4 (j jjZ' j) NL (_jLfcjj^Lfcp ^ It .; . ^jij y ol-b&IJL. Oil ^*1 tC -** , l 

‘JJ' 5 jj (jilj* J b_jl Jajlj^ 1 4^ JijY* JJ Lfb" JjjSj (^LfcJjSLUp *T^^Xh* ,jJ “b 


1. CanLagallo 


2. Laing 



m 


i j Lffiljj CJjJ J-« tjjrf. J-A* 


_ 

ijlolj oN j-*a>i—* C^S" jj Cjj-C 4j Vl*J>-l *£ ^JaAjt- i-XXi^> ^-j -liL ^jL>jl 

-'y^S* 

dLTjS''OjJJ jl jlfc ^-L-j^ jlii 4 j jjJs A) 

{_Jlib Al>-b_i(j .C — rfi J ^ (Jj-^I L[ L? ljL>j 1 jl a 3 1a* <«I Li a y I J_j Ij L>l t Jji L 

^la m ji ol&JL »»—j .jjlj j*Ij yy^ J^»o l$I*4IjT j* jjj- 0 ji i^jIj j 

C..i«iJ4; j jj jl»W j jlj-* ^^^**1 1 ;jei jl ISy,y^ Ijj-i; Ij 9 £ 

JsLjjI ^ a *“ 4>-lj jJ j*-~; jjj jljjt L jb ^jjl j»«j 9jjj Ij I ^ | jJL»»_^j ^jI 4j j -Lfc j ^ 

•\£<S* J?~ V 

OjLe- ^1 <^1* Ja->jjj i J>\+S- y\ ji\Zj j j-U jIJjo i £L 

w 

L Jh- 3 ojlj j£ *& ol jr^ J jLj Jr--*'Ja-^j? jX :>IJju 

c. m * I 4i^^a j O^j ^ j*^ Ij j\ OjJ.^ 

j **+.**> jZ3 Ui i-LlL 4li1-U jjj jl Jj«j L (_j|<kjlj kiS^J jli-J jI9 Jj J I jJ C-^l .Xjl } t— ■>.»■>■ I 

4jL jt 'JZ~#jZ) L -i sJS (j^»j ^-'•' , 11 -l^-lj jJ j»Lj jljjc J tin....1 liS ”y JCjL. t»ljjl jjlS^ 

Ojlj <Jajl^j jjlS^j_j<-*J >i>-lj 

jjjljjl - Jj-* jj ^-* c*jjju^u» jj (^ULiioil jl 

^gij—^ (ji_^ jl ^"^Jilj (.Sj^j jI*a*j jl jI^T^PSN) jJL, ajilLi jIjaj 

-lili aLS^ aLjS*Cj*u j Ja«jjJ PSN C—vl (j5^« •■ s J^‘i^" 

^yjlSsiA 4(JW jti jj .jJiL intlj (j I i£jjj\j j ^jjLi*s!aj^-iLi j^L^"(_£*>■{Ij t^L^jl^* 

j~*J <Jij^ j-ij jl^*j *y‘{£‘ ‘~ > jj jf' 

jjL-^ Ij (jLL Lj 5 ^LiilfjjTNlj l$1»3 L (\ * j-Voi j ^ yy^y) 

■ i y<j*-‘ <ys K -‘ u^y^y^y* y.J* j' *^(\tjl» j f ^'j'j) 

(ji^J - C->»J (_gI^ 1? ■ ■» ■■* jj iadS 'ilj^jc* jZi ji' ( J-*l^f' Ja*jjj“ jX jljjo » J a lJ Ij 

jl .-A ’ . ^ 1) Aiilj J j-L jl*A*j Ol^jl ^ J Z Zm i jZS yS" ^jaljP jjjl 

jUj jljjc L5lj^"l 4-ijl j_^-l y jJ ^ J j J>«^* UT^ PSN yj jIjaIwJLj C-jfcLj* 


1. Potential Seed Number 
3. Ed meads 


2. Bolanos 
4. Warrag 


Cj'i jjSXte j j Ju j ^ V • 

il-uj <Azili jl j.^ 4j jili a-ti A.^..- T ^bkjb>-L*> <JL*j-I 

I ji (_JjjjL 3 ^yjLiiUi £ jl LSW~i i J J ^* aJIiL* Lz« .aj&aJ jl £ jjL" c-^«j Ij j-L 

.JjU^ jjiL jlj~r 3 lSj^j^ iJ^jt i^X’l J - u - i L f* £j 

JLil; JoAl^”ijA>t» aJ jl J^U- C—»1 jJ^ojiPSN lS L$Zj_ A J Aan^ ^jl ,_j-A»J jJ 

jlj^ilj^Aj Ja»ujj" t j£-L» (jjl L A^sj-I j* jl .ij*J aLLa. jl L -bb i j^Ji*f jjijl^jl C^> J 

( _ r LJ C-^J ja J_^JLe- Aj^ C*$>- Oji jJ i^jUlilsjjijj jb>j*J& ji- c? l*lS' ( _ULi 

3 ' A)L») jkr~! J- 5 tsVi kr!_^ ^» T ^Ujl ^L»l j (\ ^ ^ "T 

j^ aiS" Lfc a^IS* j-pb (B) j_^ i j.« IT * aS""^I ^z—jli L aJIa 

jSoj ^IfSli^ SlL^-1 oIj Ijjl IjPSN liS^U- ia-^w» r^A-^' j' o'y<j-" ^ ^ ‘j-^jl.j) 

^i_?"l jj L.I tijlj PSN j jj jl-W (_£jLojA>i-» ijj* j} j^Li (^■Ijj jbfcLS ”"jj 

Jjj- jlj^ Aj ^y*D jI-O J Ja-ajJ jAj j|-t«J t-kll5^« -hij tf*‘jj jbbLT aS* jjj l^Ja ; >w* 

ijA>w* 

■jIaaj" jA ^ji^Z>-l jjAj AjljJ^ Aj£X*^ b i^*~> j) £jh aS"*“A- ili Jb\p- Aj JU b 

J-''j- p 3' Ls-^i -^-* LSi^^ f^Jr* 'jij •ijrj JrH j" - "-P l -* p 

jljlp Aj .AiL^ j £l>s- jl ( ls * 4< ,__^>^ cJlj) Jaij j-L jl-b*J j C—>1 jAj il-kjc aXZ^^jj*! 

U'jJj*' AjOJ"H J (jUC—ilj j) JJj Aj ^Ij j (j-A*; J^LwC- ijll« 

siL*' (^Ajj Aj jjjljil - j^J^ 1 J“b» .c~^l Aalj ^jljl^il AfcJ JZ^ 4 j^j jjl5^ j^-“ Ji iSjj^ 1 

c -4- J r -^j'- 5 LS J l v r*" t, j3> J* (^ijAlS'j^-xja L Ak*'j j-b i'-W aS'aiT^ 

0 J3 i Jjj J J (^"“i lj®^ J C. ~ .U I j Ui jlZt^ j£ I A^> Aj j Aj JI A*j ^iS^I A>- Aj jA—tuj 

C-jLj* aT Jajlji (^Ijj L^UijjJ^—‘° k oU-^Lol jl 

■ Ajbijj^ ^jlj Ijjl Ij j-L jIAaj AliL 

Y 

(v G ) <**“* ^iy° 

jj^«—• Aj aS" c—«l Ajljjj y^Miyi jl ^yu —i 6- ^ aJjUj« jj (_y;“L»- jlj^ (_y**lji * j>- 

o'>* Aj p-4 —j j^ijii jl y (7g) Vi-r^ k ^-bktf* trk'j 


1. Marfo 


2. Partitioning coefficient 



w\ 


tjf Ijj X» t j Jb . J-** 

i L‘ . 1 m 1 L ( ^ ^ V *\ ) J jJlj J J . l^aal S-Li 4^3 ji' jOj Ji 3 j^Ia-P 4J^j XJ I ji jl ^ a ^-J 

JJ-Sjj -CjJjJ jl i)\y* *j Ij pff-J fjfi* (\Mf ) <| 

^gj U a-X?' 4^ t _ r -L »_^-j J5" jl ^J QtJJJi, (_jO* 1 \ ^61 -41,3 £jlw 

c-—J ^SjL jl (K econ ) t_sjLaisl c-~J .i^«j lj (4jlj 3 ^JL-e-) 

U^con J i'i -^a—f 4 £t) (\^*IY) ■*£ L5 ^V'J f&yfc j-> JO ^ 

^Jj_p.l t ‘m . ..t (_glft C ' „ . J jjai jl (_5 jL«J .J^aJ ijjjAt (HI) jijU-4> 

^ISjl jJ^Ij ^Lfti ^£la-P 4$”" d u al ^jalj ^'1 X ^£3_34>- ^ ^S*" *d1 ej^aJ HI ‘ 1j zyi. oLd~4^»J 

jjli aLljIj y_S ji i_5^_i_J jjx HI olIj jjlja jl j 3 s-A^ 1 

^JSjIjJI HI Jj\ y\ JJj 4 j .Las j_^L p ^aj .(^jW ^->y. ol^ \ ^^V tyljl: viSj) 
j^i-T <i£j la 45" jLul o'aS* XJ jj ji j ~*J ^Ji 45" X_T^aj> <jX»- Xjb^ 

- X" ... Bv sXjT ji i^l*s- ^jSjljil 4 j 45"i"■ m 1 ^^4 J I l$(/; ^44*j® 

lj ^4-* jl ^i ...3 JaJb HI .X^Ja .a~ t Jd»- 4^ lj d~K~ii£a ,«.i^..." £-^>Uau»I 

• J Or‘“ l -L j~ (ls^Vj j j (( VM ) cr^.Jj Ujj + j-ij Ojj) u-L.^i j-^ ojj c~_J) 
j aJ- ^ c^ J .”^' 9 j^*"l (jjJ *; jIj^> •«j &! 

6 - \ 4jjl*a jJ 4$^ ^•■^..•■." ^ ^1 . Jjlj^a sLf” ijail^v* (_g 1.^ .*.*»i L ^ydl~3i-a j jU^a 4j 

(_JiJjOi (jjl^a 4j jlja .C>M>1 HI li Ojldla ^alS^J C>rfl (^Xjl y t*.ial O-Li Sjlilaul 

i^lsjlj^ c^-L- c~^> c—*■! ,j^*^i J“iS^ ji ^jZau^a ^jS^l&olj'A-A .-oL^ 0 ^a. r < 3 j^J 
jl -C_iljj^ l5W'b' 1 tr A c.*^ 5 ?** jIj^Ssj j ^'y l5 ^y 

y»j (J!*“ Ji J J J?Li CJj- l>- 4<Lij j 4 j 1^-^/ 

0^“ j u^ 9 0 1 (^1-® J^Il c..ial J C.jal L jj j ». U >>_j j_J-UjT y (^.“^ jlj^ J * m /, *~ * ) 

jjjljil - jljl* - Jxa ji ^ " Ojl J .XjL ^^Jplj j oUS^^aJ |»I^J| l» jjil J 

jlj—* a Caa/L^—» ‘^’J iS^ji ^y° C — -.-.J jlj^f-4^ 

•Uy j^ijj -'-ij ^ oT jl ^ j-5 *{ 40; j j 9 ^ y 

jj»ijij ^4- ® ’ "* j ^ j^i- 5 -j L>^® | ^-* , *^. i£ji“^4^j j ^4 ^l 


1. Donald 
3. J.S.Baven 


2. Hamblin 
4. Niciporovic 



i^SJ u-p j jj 


WT 


j 'I (jt jl (jikji Lr^v (^g) f 1 - < "' Vri.r* ,J ^iy* ty’baa-l 

■ Jjb J ^J^is* j ^ 1 ** 11 HI -LwjJ ^ 

^ ^ 7 " w * 

c5 ajixl j A^Uw® j C-JC^i J^Vq ^ t4iUib> 

ijU ijpj jT aj c—J 2 p* a*" ^LS* ijj** L> lSj^'A (^ v &) u^b j' y> aj .o—J 

oVu-* *7g ^i: — * ijjfj-; Oj-Xi L /»- -\Aj>, pi-7 o'f j' aS'c^J j-a^T >-..« * ! U 

.JjjT C~OAj p-f—j ijy» Ji JjU J 0-UlS ^j pJL~» j-f- ob'AW 

^UjlJ *£-cSb jjl a> pip L a>- ^a tail^y. \ /• j • ^ 6- \ *bU* j.> p $ ~~ 
aiL j£*_* Jil-G- Ji JjL 4 -rr» J tS^~fr>r ^-b- ^L** *i : ’J af> '-* 

6-\ aIjU_* jl (jjl L .xiL \/< yly alS^jb f^ G aS*c~*»I -Loy" (3^* (\ ^A^ 

-A>- L" -uL f/ G As»wj ji (C-**4 a^j^j 7q aj L»...a t .-j Nq *£ ^ V **** 1 ' u?*7 jAj 
« jj i ^ I j -Li j ij\jj ySL-« p < ■- " yjy ML Aj jij jlaaJ jjtTljj*- Aj J L?bi -AiL ^jji 

.C—^t jlJ ^yl jP*.i 

.x£' L f-A ^bj jbLS'piT ji jJu ilaaJ (_5ly ^ylyp »ls^^g j^aJu 

Uj L^q 4»*-j ji t(jjlX ij^rj 1 j Gjr*^* ^*) l '- — t5~i^ J a^" 

ij>- j|jii» Aj jj-ijjj j-ij <Jaijj j -LiL jup jij ilj^j iS^ji ^ i3r* 

yj j -Li vi5T ^Ls aS* tLLij 3b- j j (jlaLS^ js ^.i a \" (_jIb jlJ .-L-»y 

ojJJ !jlj L j-u AZwAJU jlj^» -"^y \ / • Aj 7q *£ 8 l+:T ji ls'»^S 

JJ^T ^IjibJ-aijy. Ji yljil aT(n ^A* 41 J (J^') cA'i*' ty'-r^i 

yj (\^V6 O'j j^jl) (^UaSLp j (pj \i T Uj j»LlT j ' Ojbjl) Oji jj 

j»ij il J>J J f^Q ^jialS^ ti-pL Ojbi-« «J-i p ^ i~) (_yj-b" ' 

■>~.«fl Ojlila laajJ^" jljli* Aj 3ll-l>- jl T}q j._._* 7 (_^ySv3| 

J*' J u~iJj LLij J -Aj-L>- L^biiSy -Ajly (j3jj J ij-A-i -Lib”L il-.il j jUiil 

j Ojj u*b^”j' 51 ^-* - "^ 7 q js^ j—aj Aj^q to'i' jjJj y\**j bj" <j~ib 

c-pL aSL (.j'iL ji iT ,jS”b t £^ -xij aS” - o^Ai- 

tJnS^y* jbT Ij ij>- ji i>*-b jUj o-l. jj L<K”jy*LJ j j obb 


1. Uhart 


2. Andrade 



WV j ^Ijj CijjX* 4ji. J«ai 

4j .Jd jS jlji jJ 4Pj j^ Jajlj-i jjlj C»>xj C—l Ia_jS 3I ^1 .-tul JUjI ^jUj^ 

^jiT JS"d£j_ J*.1 tL»4j^S^^d » j ji ,c—il axU ailj ucS*^ jzPVg Lrt Lr-Ji 

ijo*h^» J—ij coU 4 ^oj*-j yj b • i y^u A uiJ j J - 4 j obb i^b uiV*^^ 

jjlii--» C..JU JJdj U~iJj jjU '- 4 **ij Ll . C- •-■ i ■'■» X*j jbb jjjlx 

^tijl jJ ?bl~J u~iJj 0 jU* 4 -Lij lJU y JJ-k (j-ijlj j jl»v» J*j b Oji,^ 4 <—JJji« ^jijlj 

Jjljl ji J ^fc-AiS" jLf-l jl I (-bJ> (jjL bii£y J-Jjj) 4 jLm -Lij -Ulj 

ojly^-* iJaiyj j_j_I ^jL^I ./I Ul t(^AY tob^-J k j ^ Atj) 

L 4l_ilj j *.Jj j jUn—• 4i .J~ ^ ^jSUjI j*JIj 4$* -tiL (u~iJj jjliv*) v£^j 

-tij i^jUjJ iS ".b I u*y i jJ»- _/*l tyJ jl t(kjJI ^ AA5 <d)ljl^** j ^jl^l) ijl-d <j! (Jjt' Ij 2 ^* 

JU- jj JT<i£j jJ^) d£>-_>T(j^i'j Oj*'- 4 b cf^ib J --* 1 j ^*IJ' uy^iJj 

J 0^%j A>1^l l^l 4-LiLi 4JLil,i dSj^j ^-ijJj d^j L ^C-jtij JjIL f-’ ^UJ3-I (Jj 

(Ju_^ L^“ (jijJj J-lj J J cri'jil (J^ib 0 j^ 4 u*i^j jly ‘J-^ 

4^ C.ml ^ jj e * I Jb 4S"" (R5 J-ij 4JU^« Jj J^-) <4—ilj *jJ«i -Ll j J 4 ^jb U j Jo 4^ 

tr'-r*“ 3 Lsi^ - b' J* Lf-i'j Oj 8 ^* ^ i j- 4 (y‘ JJi J - i j 

l5 1 j-! r : ^j) t/lj ,jiiJj OjUv. isU (ji-Ur 

.(^5 

ouji» jjjlO^b b Jr® '--"I ^1 ^c?il J* 5 lS-4^" u~*Ji 

ojU^_* 4 j ^-Ur jIj 4 > o ji> (Jaiyu ajjj Obb 3' Jj if~LJj 

jl Jju t Jaj Ij-1 ^jjl j j .-Uj^ j jj jl-ci» jS l-k>- 4 j -uiL Ijil Jj\ 5 jJu il-i*7 aS^ u~ib 

■ C' > » l jIAA* ji Sq ■-* j|ji« J u^J J \^ y^yi ^y 1 *’ ”«* ^ a *“ i ^b. l$I^ J"b 

csf-Ur j'j 4 15^l> jiS'U** tJbL jl ajji jl Jjij b u-ij jj -LiJ ^5^I (i U»Ja jl 

jl J^S jjj (^1 y (ji*W ■*!>* y J 4 Lf** 'J 4 ^ l ~^ J'S ‘jl (J 4 C—-J 4; j Jj jl Jju C .. /* jl ^,-j j-L 

JJiljiJ iyi~ jl-li« 4 j jJb j »_^a5L jlj; 4 

“Lij NU>-I » jijj 4 JJ-L^ LSiW^I <jiJS'C^J L lf:T J-ij 4^(jjaljj oULT 

sjJJ iO'iLj- jl (_5 jL-j jj «JlL> jl yf- 4; .X^S"^ i_ju y* ^yy aJJJ jbb J J^ b u““iJJ 


1 . Zeiher 


2. Goldsworthy 




tSW'* til'llJ j&UlP j jju 


tja5ji® ^jStla^-1 JS~ ^ISdfc jj Nl»J>-l -1-ij bl ta_lS^y<i Jjis ^jSLla^i jS"jl t" J>«j 

iji- j!-iit» j£jo^- ^iJq jS ji MLj>-! ^b> tc-^l aoi 
Oij Ai Aib joi j)'' Ojj.> jJ |_>l4jl J o'i! jAj ->i ^I5jl <*1 ^ (J-m 2jb eJOj.1 jii 

L 4—j LL® j j (oil jlj I \ ^ 6 T Jb*’ j-5 uSTDorman ^5j) Ij j—' jlj *-*bl u~iJ j 

Oij AS" JjJ JJ i I *J Lai»^_Lii aS' C—ilj O^-lj Jj (_J JiaS" J -b ^IJju" J J Jj Oj*- 

J /^Jb .(\ ^iA * c J esO C~ib A®bl J-L jla»j <J,\j>_ JjjlJ >*j ajj J jib jl ^ jT ^JjJ 

>1 j-rr“ U-'j'jS' j-iJ >■“* t/J err” j fbb t^.-^ L$Ji effc' - ~“* gd^K^VA) jljt£«> 

joi^j jbj I" oij ^jloj .oil^ oij A»»dj j^Vq 0oi ijO»«m ^il® 

jjl>w» lS y* jl dolij *■; l jj j j oij aT ojLLw^y< ur*? eT^ jrd' 

iSjU'-^j’. Ojl—>- Jli jj ^~ ..«.ai MLj>-I Aib joi ^ ^Ja kdSj; ^jlo*» ^y L ^ tS 

C*^>- Ll^J e jl Jj\ L (jjjJu u J>o C-ajL^j JlJ 4 j j wLiti^o j>\*> Ij oljl 

jJj xij t<JU- ^1 \j ^-ij I j j~& 

isr^J J J-^ 9 1 ^^j^ 1 -* lj >5 j 

fi 

ajJJ jl Jj MLj^l ^.Jj a-ij <Sji' ■AJI.OJ /i 

oij ^l^JJbJjj V_jl3_jj •ijj , 4 _5 >l 4-A*(jjl Jj (Jl_/*«-; 

jb ^j ^pIj j oNja>t> I ■S_ > ^L«- C ' Oj Os>- |» 15jl jj 

jj NLla-l (?7 g (_jl«J ) jOj jIo*J ij C._ — ; C ^ .^. w O-iL (_5 I 

aLT Oij OjIjIi LSjIa^S^J ^ Ij C—ml Jja®- 

.juL (ji*b" 

yi (J*ij^^Q ^i-T* 1 LJi'j*' IjJ ^bjb jIo*jL (Jl_/*1J »JJJ LS^^G OS^" jl-^ 1 ^1 

^ err” eJj er^>, *d b cr^ji, i>-' <y ^ ^lo^ L" jT j>ujJS erd'o*' 

(Jl^**^ lS^ 9 JJ* NLo>-l aTOmij^ Jii 4 j (^a>- I^j j ob J?LTjI jO; jlo»j j (Jla Jji JJa 
<S" iS^j^r j Ij -Jjb <S j ~-~i Tali’jl 7 q es^-i^" ^ i £ eSbajjj 4; d. r~ : 

(jl _fy 9 jJ-i aiib Aj \y_ j Iwlm^i Jhj Aj ^St- Ojbljii jjO; d-«l (j3Kj jOJ < jtj Ijj I 

*A> J>. 9 JJ-> £j JAJ jbj ^ d~~J C-m^ (^jOm £jk txijy. J*P ^‘NJa 

ojb ‘■i-ijA 




j CSjtX* ijl - J-«u 


\V6 

.... ; &« p+* Jj-aj c t* a ' u^jjld)&*l d)j-4 j-aj j!«a» t r& if*jy. 

ji_ ijolLwI^ijc —o jl jl Jj^Q 4 >jL»-?7 g ol yJC ‘d^jjl Ij .c~*\ jlj-lijfji J-s^i 

.■XiL 4iil-U I C—»l t-O ji ij^ jl-Ui» jiS"lu>' 4> «jji jl jJ-J ^yJhJ 


( 3 g) trf'k?’ Okj> 

ilj> d)L j^- <Jjl*A>- u* £jt d)l y* *i j*Aj il <Xiu jl (ft - ^ 4)ibt») ji jljil - jljl»- Alilj*<* 

eft - \ <JiLv* ji a G ji £ J?UJ \j . -uiL^ d) j^-* CiV-ayo*- jl *£ x5"^ iL (a Q ) ^Ju^- 
jjf^> (^Lljj: iSLL tc—J c~* j ji j^LT 4**U- ^iJly ^ Lfj j-u iLur *£sy*^ 

a G J- 5 ^■ > '-* >> Ji j° jl 6- \ 4iiU» jTjl jj jjjjf”jjjJ jl oiLar^.1 ji 

.-AJhi^ C-O 4 j 1j 6-\“ ilil*. 


a G^G — ^G^F (6-t“) 

-0 L Hq ji tjj j~aj 4ijS"^A ‘-Ajl-^i ^ (r/G V F) J-*i ^L* ^ /' ^ 

il JjC ji ^Ij**- Cj il j^*j" (jjl .JjL«j jlji ^ 4i jlj'* ^ "AJ»Li jJL il.i»u ji j I (,5 yr^ ^ ®1 y** 

(>7 qV p) <^-a>- il_^* ^ ji*o olj—Ai Ij olj^*j (jjl lj<j tc-ili -uljp^j ij^u-p' Ij (^IaLjIj j-ij 

.-US"^ ^j*ju lj i j^Jup C-j^J ji 4S”"o-*>l ilj> 4> jOi ^jjl J -^jl-AJ (_S 1 aJojIj 

.JL-1 oili isLj jl UAjjS "j j jji SGR ji j c^jLf^- J<^> ji 

jjj i!-L«j ji iL j oli jL^-l li-^L -UljJ(3 q)SGR £\y d)!^ J , /g A 

tjljl^—fc j jj^l ‘ \^Y6 t jjJLsT”!) -CjIju i j^1*p L IaIojIj Cjli'ib>-1 ^1 ij^j (jjl ^yi 
i j^Jup ^j)j ij-1^ j-A j il-uj j~ij ki-pL j^- 4 3 g \ ‘Oj^-l ^ jj^”J ^ M ^VA 


.C-ilj -Uhl ijj~J J 

^ '^jji JJ"M L^lj? ^v^l .C-*«l «U-i e-UhLll* oU>i 4; jJu iljjC ji ^y*- Ol 
(j—^ j' 5 t_s4 J !"‘‘ 4 oli^U>-l (jilj CijlJ ij£l4S^jll>- ji i^j^^ j-Aj il«A*J ^1*15^kl-f-L 

L JsLj jl J 4ill^ j-U ilUjc L ^ *1sjIj J-U »jl-Ul oli^S>-l 4^"^1 5 n i t 4 j s-U i Lft4 j^jS^ 

6-V 4JiU—o 4a-«jj jdu iI-Uu ji ^1olj^j“ (j^l -Of- Y Jj"A>-; >^j) ijl-^j ^j^l*^ jlj^ 

oli^L^-l l J-U ejlajl Ji (jCjj j oli^^l 4^i yt>ji j 0-*>l »-US 





W* 


aS* j-U ejlXl jj ^J* '" a Q .} (lI j^*-^ -iajl^ J.i) SGR jj 

.c..,Mii i 2 j >*I<p ^j i_s2^* xiLSGR ^u^U- 

^'ilLSGR aux.s> JUs aS"^ jUv* ^ xaS^leol aJjS^^ 1 i_jjL—> C—*»l (j^-»-» 

olii j jl i..1pI .Ca*! -OjU jl-b *i/U a_^1 aP aT iSJrir o 1 LLsa Cfjjj U jU^L (Xjb 

il-Ln7 ^1 ji cjU- y\ L ,2y*y aJjJ jlaJU ji5”lx>- L *yL j >_2 LU j_s! y (i^j««)i j ((tiS^ )yj) 

y*-i) t(£.j-"i> CjIL& *f 2y^y> yj^Jy^ yy? y-^Jj *i - JrJj^- (J- 14 y^ji 

.ojjlxi 2 j^Jup ji <£j*j L" 0J> (^yy *£i _/*“>■ *0 jjJ 1 J j a G J SGR 

ai_« j j2 ij^'i y, jl <^i. C-—o aj j jJ_£jj ^ ... j l^o ii£j J-u ^I 

,JJ^S' i jAJ y*Jr> (_$j. " C—j ^ jl^Jja*- JJ^ Aj CSj j; jJ"V ^J^" ^1*P (jlj^l oIjt^T’ 

Ajb jXi ^ a!>-Ij (SN) C>-lJ jJ jij jIjuJ j SGR j2 CjU jb»-l yj aJsjI j 

J SN j! ^l" (jjj j2 yyj ^y y> j2 _,jTSGR L) J^SGR o yy &&■ 

ilaU.^JLiL.wfSGR'l 




TSGR = SN X SGR (*_f) 

j^aaI^ 3 li Ajjl y> j2 -bL TSGR j I ^Ll ji *£ J-lLy.* jijlj jl - 4 jUL« aJsjIj y I 

jj_^j c-jU ^ j-1 <j_SGR j2 «ijj y> t ^-y> ji <-l1L y'^ ji j* 

,-bL j~>u TSGR lj xS -uIj _^i .-ilL*j c-<IjTSGR Ij -LiLSN J ~ju Li sl jaA 

y \ <£}* j* i dy aJ.sI*^ j 2 j* j 2 J~<^l y> jLj Aj C-jIj ii^j ... a~ 

.cJiilj Jjsly^j 2^us- y L5jjjL"a G jSGR jj { ^y>j ol^-iu if y.j^o ~i oVjLw 
SGR ja Q yj <LIj c~.aU d' c—l y \ -^U^ ^L aTL^J 
C^aS^U 4j j-L CjL Ojj c^-1 j Ci C L t£\y jU ijy" jlcU y^yj j2 j-L i——5 *^j 
j y~> jy t (J jj-L aj c. . . i JijU t$^L j ai*«L1j aT^ jj-L; .(^ ^V6 ic~< jjj j j l^'...^) xS - ^ 
l r^i J* t>j>' jjJ jl. «Ujb jL Ojj ca-Ij yt j j (j _/uT aj aJ jb ^L j j j 

y~*> j 2 Ij jT jly^ j Zyt'y oa>Lai—I ^Ijj ^Ua :^yj Ji 2 ^1*p ^jb" J j'>° 

c»jb jLj jjj a^-lj j2 y.‘^ m ^y ^ ^LSjJ^i c..^l .cu £j\£" aj ji alx«J 

c.. ; . « ,. U j .cxuL Azila ^j'VL a G aL j ai«<L1j L i^jj-U a; t ~ ... „ i (aL j y&jj L j j>w«j) 




wv 


j j C-Tji.J-< i j jj - J-A* 


k W“' C?J> 1 3^’ ' Uj ‘ c —s 5 Ui' *i Jj j' :i LSi^^ ^ 

3 1 y> jl ojldJLml Aj (_£ jlJ C/Jji^. J ^'{j* j3j aj ^*r* f Jliljl jl J-J aS". xiL^* j jj 

a-i_i jJ j Jj 3 1 Jb«j li j Jj <^Sjj L I aS"c-«m 1 a jJU { jas^^A j ji> ,-uiLu*j j Jj Ja^jT u^- 

.jS- Ij 3jb ialjjl ^3>- 3 I y> j (J^^~ *£& j 3 

(jljj ^ly^j ‘jjl ^ 3ai» jSGR j.i t$ljj Jaii j-i AlaTU-^jjl j3 aS”^^IsjI jj 

.3jb jLx#-l t/r*-' •* a1L-j t ajl-'j'l aS"LtI jy aJU- y> j3j jt-u7 

ji; 1 jm jLij aS^jjIj i_$-u»l_)-i Ul ijjb 3 jLj jl UaJ (_jL^J^L)) IjSGR jj 

jO-j A_l jjJjJ- 'ifL*J>-l .3jlj^J j*jlj J_ji»J jI-Aa! j) AjljJ^y* J? *1>- J* 

iSy \ j3 j jluju jj JIjI*; _/>-° t Jj^ jI-^aj ji jl ^^it; ^j-j jjI 

V j - 

1) ^_) a - a J jb* il-lA) j 3 kljlj1iXl»-l jl_j«P AJ ULi3 aS” jJ Jjl-U 3J> 1< I-P jj 

jf 

L» jT Cjlp^AisI ^A J JLilj^y* ^5” U«J jJ JjJLtf il-luj j> ^yS aS” C—“l (jJ;l 

ojIaJ.jjs^j jJu jlJ aj jj ^1 j¥>- ol j~*j lyjj ji 


ijClac 3 j Jj ejloif 

U-UhP aS"C—. j 3 jj jij 3l-U«J a]i)I j j j^«<Jb 3 J 3 ^Jo**** £yj Ij j-ij 0 jl-Ul aIsjIj 

(_5j15jLo jJj 3l-l*J AS~jj_! jl 3^lfcp- J-Jjj Jjjj j3 J-ij ■ jUI Ljiti C—»-fci JJ 3 A; 

<■!.,. JJ jl ja*?s^ ol_^*J Aj •AjljJ^ jidt j-ij ajl-lJl 0 I 3 ^^>»jl jajl_^i Aj ( J .... ' Ij 

fi 

'ifj C-j<I jJj j-Ul jj a )J3 ^o^yui jajljJ< Aj jjj sjlJjl -ij^ ^ ^l i V" 4 j3j 3l-L*J 

k>' ^ *3'-^' £jr> -(f-T : ^S) oA i J t5 J k3 e>" 

j3_J ajliXjl Cj Ij jA -j J-ij 3l“UT £yj jl JIjS (f - \ ^)) 14 ll.* i * jl 

J_i Swi_i_3 j-J p-A’. <Tj3 oLs^JLJ“-I .(jjJ J-tf j 3 XX J-*j 3lU4«j aJ ”jl X * 

.(jjj 3 IJaj" (_jljj j3 t“X J j3j ajlXl j^ljj J~a j3 \A < f -X <J^3- "• <3^j) 

(X^vr) ' jjjIa -Ijmj aJjbli/o LhAjjf OJjlJ 0^Ij j3j_ 0 jl-Ajlj3 jIj j kl 

AJ*b .-LlL^ j-Aj j 3 ^f * -66 * Ij^j* 1 j' 5 j3j a jlAjl 0 I 3 aT3ja> ^,1 jljf 


1. Hartwig 



,_ 51 <*JIj tlb j /»■■ «■» i j j JU j j \ V A 

i' ja j C-jJj) -ui. j~*» LjjJ li~La (j-u y. ja 6 ' -66 •) 

lj ji ^ ‘ ' -66 1 ola (^^f ) jljl^ji j j 

sab jLi-i V*- ^ Jj-L»- ja \&C£ j\** ja Oj ja aL j --L'a £^j \£^Jj \ *\ y 

Cn 1 £,jH ^a_jj jJj y ja j^l-a Tt^-^ ^ Oja "Hjrr* ^ ijri ^ - L . . .»l e«Li. 

lA4jjT ja .(jJj y japT (j-L- 1 FN'f-X • NV) o-i>b y jT^yLa N "V • • cs'ob ^»ij ja 
O**.1 £y-> j'ois bl ' T- \ Jj-'a- ja l5 jr*££jr> -J j^sJ) 

(_jaL j ols^b»-l .-U^j j -Oj <_}y l 5^ o'y ylS" j .xiL #JLi. ^5”” a ^^ijl ja JaJia 

^ l5j*V ^ J Ij^ja tjh* ^ 1 j' y*iT lSj*^) y(/i t 1 4 £yi *5""ajb ay-j La4j_j 5"y 

jr-i ’ •* i>3 LS^’ Jj- 1 ^ j-; ja b 0^ ja Ojj t • * ’ j' 

: ^O ja) jjj y ja fjS'^yL. V ■ * Ij (^y) j^> y ja ^ ( Jr‘ t * j' » J - J * <y'jj 

Jr^ ^ cr““>, i>J ^OJja j ^ al. j j> \ . (Y- \ J j-b? 

qZjj ^a-_jj" | --«!^>' LI—— j , j^jiiS^ji iji^ ^ajia s^S.*£• L (_jl^Jajlj j-ij 4 jIjJ| L I 

cajla *illj (_jIaL j^aLS^oLw 9 j-a>- *>■ & *!U—« jjjl c■ ...->J 4 JLaj ji \_y_j 

.c—*.1 oa^jj *>-jj“ i_Jls^- LjJ 1 

(SFD) jJu »iSj -Lij «jja J> j (SGR) cj j—< Ja*®j; ijJj J* 0 jj ja L tj Jj ajl-OS 

(6-6 *Jal*») aj-ljy j-aJ 

ji ojUl = SGR X vSFD (6-6) 

Cj-L_« ^ JJa (ji-L L -UlS^o -Cij IIjij .* '“ . . A ^j'j) Jj-L t»aL® jL—.; jLj 4j 

aja J^J l ^-^'jj j ^ l 5^j-L #jlJjl -Li>j ^la 

SFD L SGR LT 4^ ajb 4j iLulj I \_y m j t j Jj al-^^J j j Jj # jl jLI ilulj 

.-Li^^« Ja*?>j» Ij jl i,^ 1 ^ ojlXl Jj^— * 


jj* X^j 


J 




c^ljb (SGR) j *Aj jc^p-^*ai 


1. IzquierLlo 



J u^Lu jj- J-X 


ws 


.JjlX i^US- l jjIXajb SGR j) j t -Li Ol£*^jLi jJ <5" jjIsJLjb 

3 jl-U ^ ^0+s- ^ lS^h I J 4iili ^kjlj jX jlA*J jj ^1 j**- ol j^ju l SGR ji 

N j*a* j j-l . c ■ . I * ' I Jxj j>» SGR L U C jS*" (j jj i j j Jj b jl jjl jj I -(6 - \ ^bl*.*) 

£ J ^ ^ ••^ ‘ ■ ’ ■ ^ y* Xlj ji? XjX» ^ 4^" (_^b ^jjX t Sa ' .^ '^jA -Lij bij XJL.A kiSj jj 

SGR -...-j c.^Sw» ta jlj bej!>*Ojj^ j on. ^”bx ojlXl ji ,}l j 
-x»jL_j SFD cjIs^L^-I l j -l ajlxl ji (_£,}l j oIp yO exljj—« .-uil l^pjC Ji'X' 

tj*i b.^*" J J ■ Ju *’b(y* J“b iSUs^>J i$bi _/r^ jxt _/, a jjJ l «i^i 

jOji-C .(^a\ ob^** O b C.flfr j^SGR j jX ajlX\ 

(j-jljS* jlX* ciL -Li j y^M L_jS \ *1 ^ h MIj yj (\*\\f) jl 

»-ui <_^jb^-^i 3 i^bCjf ji ^ij ^Lj ,(r= * /vY** j r = * f\6 vv ) X:>jS" 

f- Y t£bCjf jjj^ J On. jX °jlXl £j h _^£"l Jj>—* SGR .(pl^ J-^aJ : 'i^j) 

Ojl-ij 2^1+s- j> i_$^ bSGR j i oli^'l I j! .(r= * /a \ ^ + ) -LiU^ 

.-Gjljj iL (^l^iaj^j j4j ajlAjl £Jjjj j 


SGR j 4;^?kj .-LiL^y«j jl ^ J“M a jj 

t^bj l$U*; j_r jl ^jL—; j«.l jj' j xS^ b Or 9 ? *»b ilxJ j 

4-^.jT i ji j ayO b *j^Xl jjj al-W .C-^l »-Wij CjLjI jj ji 


i.C-jlj) -Cl* j^jil LL-il‘ b-~j ^ASl -Lij j X*j jl t^jl j ilxJ i£\j i 

(jijljS"^l j £^ us ’ J jX 0 j'Xl j-j (^ ) ob^—“ J j jp -£~*.(N ^A \ 

Oji j \jb-L^~-* ((V- \ Jj-^ • *iSj) (^Ij^ ’"^• 5 

a0£ ji MU>-I *£ C—i^l a -Li jjijlj^(^ ^ VA ‘(jrf jjlJ X*^j j ( \ ^ Y ^ J C ~li jj ) 

b ij^l»—A Si »■ — « —< liSjjj jJ*l; • xS^f* (jXs jj^bj 

aS^I j«jj ^ (j j ^j> j^lb^Sb *5""Xj^yjl® j b ^ 

.XjlX jLii i^Jus- Jej j! ^ -Liil^ jJL ejlXl ji (_5il j 

j «i£>-jS^jjX OjlX ijljT l ^jijljjl Mj*a» j-U ajlXl ajjj oli^I>"l 


1. Poneleit 


,(*^) A'm . * j jj ^I. v; .1 ^ J*UJ j*i *£iIsolinc -Y 



^ I 4 j 1J O'il yytX>i* X j jX j 


\\' 


aS^I jJ3^j Ij jy j gjy Xla.i £ X-! jj f - T JjX»- J 2 b LSi^^ Jj y> '-^jjr! 

a_TjjJL?- ji aJy jjiNIj \S U:._^Lp (jXiy* jj _j^r* T * -1“ *) (.SjiJjJ-^ 

j_ij|j ^"jj— 1 It—..I jjj _> 4^JL?- ji xiS^<wLjj_T Ja+»y-o ^IS - "__^L»p ^Aili j Ijj-* 
i_^1 »p Ai j _,£Lp ^Luljj oLjU« jTI .(jXj jj ^\ \*-Tb') 


l> 


:Uj_£Lp ^1^ ji t-j fjfi'jy* } -Xj jIj }j*rj Xjlj j fji^ j~> ^ j£ 

Lj yH L y $jy*j _^X»p aS "ji cc-X jL-^j jX ajlxl l»l tuXL^ ^-uX ”j j 

jXi a jl Xl i£\*jji CjUtXtXl .uXL^-o y C-ijj y lySl'b oT jX L»l jXL^ja jj j f xTX a .<?> 

t liSj) jXL lS _j> SGR a_> J 9yj-A jX ajlxl oli—JI p Ijjj jjlX j j^ JXp ^j ^Jlxp- ^X1? 
d)l j-j OjUi-i aX" jX (^j—jXjl JXC» -UiljX j CjIXp-'X* .(f - \ 

■ C-X e Ltt XI t(j I jjX ajlJo! ly^^y ^pIjj cl j-s* 9 ** 0 2 _^X*P (J—.jX ) 

£jX-J .Jj-X jX ajlXl ji ^y jUxjl X*pIj SGR y y\l L XI yy y Jxy** XjI jX 

jl J~i, - jX O-'X y r *-JiT j3 L (^lajXx yp\ls- i(_$J-X jjX ^X w / J tl«J Ji 

jl j_yXlj aS"" jX # jlXl y* (3^^ • ^-^j) jX lj SGR y Xl y - jX ilx*j c~i 


jj^JLkP L l«...fl7...a -uXL cxIj aS" jX ji 4Xil/^y« SGR ji X^wa jj^IXI CjI y?*j 

jl j Aili jjX y *jj 2 SGR ji X;>i^ ,_jilXI CjI- ijb aXIj j^jpljj i^lfcAJ^ aXS^ 
AI_»,;Ij CjIC-pL SGR ji ^jJJ aJ jS"j* (jX C-jIj jlx»J L Xj Aili ilXo C- . -. V 

Aa^cJjj lj i _^X»p TSGR Jj^-j tXLw iCjIj SFD jS^I aJj\*«) i TSGR jj 
Ja„>wJ> CjIj-JI A>wX j i SGR ji X^w ^IaII oljl (_ 5 jL««j .jli Upl^X ^Xu tjX ajlxl 


jX (^IjJ ^X^ il^» J Jj 

X jX^a i_^L p j jXi ajlxl ( SGR j~ju C-pL aS"Ij CjIjXJ jl (^^Ij j 2 jI_^* 

i SGR tjX jjX y 4 jJ^ L 5 ^ 1 Ij ^“1 iSjiJ^-^r! «JpLL* XXt.j^a O^flX ji jl y 

: cTj 4 j (jlfj ‘y \^A4 tjlj^—•> j (j^l) (ji^l^lj jj5X»p j jX ajIXl 

jxi^ T ‘ejjj Jt> tSjjjkiT^ i^UjUx jl lj (j^Lx ^_b (N^At) J jjjsr ■(f-Y i JjX^ 

SGR c jXj jcX y Jis Ui jX Jjjt j' (' ^VA) jNijlj J iSjjzy^ Xj^jljToji jj jXj 
jX ojla-L#l j*Ju (i*pLSGR ol jx** ^a^awj J ^ c £Pjt i^x£*ji lj 

i ^ I L« 1 c wU ^ Ip 1 1 aJ \ 11 1 >-iAj *o L 1^ i L 1 .'-j"'" Xi'j- 2 2 j^Xp ^ jW • J “ 1 



* J 


4jL jlajujJ (j; j~jv jy&X> a£* aUil^jA. j-L ajlajl t y..* *b jj^iAj 

* 

j j-Lj o jla_jl ol ' jj *ilSGR jj olj—ju cab jL aS^X 

ajL»- ii^j jJ& *j aj |y SFD jl.jjlj >y?3 0*3 jjt ji jL Lj j j£l ».p 

■ {6-6 Jain*) aj5*ci-b b aaJbj ^Jiila^ 4j lj jJ j ajlajl CjI yy^ j x 5"jbcISGR jj ^1 jrr*“ 
^j I bl t-Lfci Ijjl lj SGR ajl ^,_y« b.> ^Jjljjl .-Lllj^y* SGR y ba y \ l jl Jli« yiy-i J . 
jl y c...~»J 4 j-*j ajl*AJl j> {Sjz^ i^r® OJ-^ J ^taL^S^j-Aj O'b ^ b ajljj^ ^jbljil 

olj ii £J A> jlfli > i.J JjJ I ,C~al 04«i J (\WA) jMjj'j j cSjja^- AlSsJ Jjl ^ iyf 

j~jo tc—ilaj jSj ajlajl y <£ y I ob jjJ ji ol j~*i ajj^j y l$*i y ^bj 

.aaS" j?** -Aj Lj i j^Xcp ajL*j cab* j-L ajlajl £\ •$ y ja«i^j 8 jj.a djb '-al^bc* jl ^6 ^ I^aJ SGR 
wU_»- jt. tc.i^l c.c<o jj ^S"ajl Cjb^Jsl SFD j SGR yj a ja]L ol y\ jjja jj 

yj j SGR J SFD y ,hu 1 jM jl b- Ij ) ajb j X <l£j yi \ *i! bl?-l 

y>yX° j />I ^1 »£> ajsi^y* jl jA lr c.'s J Ij SFD j SGR bj X ajl^ ^ ^^ 

t Jb- yj I L (c~«l »-Li ajlil jl-b (\^VA) J iSjJ^j^ -L*" y ^ a® 4 ! 

jl^> j j ^ylS"yx^yi c~^>- X (^L^j^ jlaJlAjL jlSGR 

(i_j \ ^A6 <• j 8 ^ - <a . « . ; ) J-iSFD jjbIjil L j-X ^1 

^L’l y J?bJ jj-X C—<“I -(\ ^ A V y j t _y^I) c-ilajSFD y ^ jA L ^js L 

Aiib i^\^6jS'yj Cab^>L>-j tj-Aj sjlajl ^y J b^bij 4 j c.^>- SFD j SGR lS”jL« jj 

(o^b) i -Aj**‘'j i _y* j^sA- ajljJl jiS^la>- 4^ y*j ajjj aS^j^jJ-Aj .4-iL 

jJu ja-1 y*~\S\ ji ^ ^'--"■•*' \y^ ^ J t4.,T~.* j*b a jlX! a4.'..'.^bjaj^ 

I 9 jlajl jl J~-—J jL-w N y*j> l^jT” j4j ajlajl jl y J JXuijyt J yr- y^ 4j 

■ C—«l C—Jj (jjl jl CjIs^LsAI j3 L^f-Ajl olp^UsI Jl>- ^1 L .aiiL C-lIj 

jj^JL^ Ij c. - xl Ci.i««l SGR o^i jL>-! jl aS^ j-Aj ejlaJl <?yj tAvs^b- Aj 

j oli^bsA-l 4^aj jJu ejlaJl jj u»jb ‘■jj-'l jr^ .a-lL Aiilaj j i L ^^bLJj! L aiXIj aLjIj 

*il L (_$b J j^Jbai *lJ jaw 'i£j’y jJ*Aj ( aT/ y_l AI^j G jl aj J ^^Jb-P Aj Jaj j J C — ^ 1 SGR j J 

f-JJij .abLSGR jj Xxj^r* cj! y\ As^v-ii jJL. ajlajl ol^~Ju aS^ c—«! j^b- ^*1 j^jl ^Lliwl j ajjlaj 
■ C—-Lk4j^S "yj j jjja oU^)L»-l jl j-ji» jjj ajlajl jj> 




OM a j jJj i 




\AY 


jAj OAi j{ eji'i 

XJLa (d_d 4]jl*») (jj;-*J yj (Shu) jA jAi jj BjJJ (J jk jA «jljjl 

^iLj olJJ^SFD ji jA 6 jlA(l Ot J ~*J .Aili^y* e^»- J e^>- li^j ^Ijb SGR 

y A» (^lyj Aij yJi ^ (_£jjA aIsj !j i *P L t n .J 7 .il .,“ 4 AiL \j ^a^jt jl 

j~ --j (jjlfc Jy^L»P * -- "y <b AAiL OjIj L* 4>«jL»- J‘.T...fc liSjyi 4 alj" jS""Ij jjjN jis 

oL y>^ & 4~.4«i ( \ ^ T ^ » J*I <1^- y>) jA j Ai jJ a Jj,i .AOS"^ aJjJ (_5 jOS" J 

A*UviL J^a 4 j (_JjALj jL»j jjjl 4>- yfc J (L’lj^. jyuLalyi) AljL^y* £*^»J *_^JuP 

jl*J *“^1 J OP J* J J^L*P (jAi ^J .J^SLLp Jjijljif A y?A» 

j),.} £ Afcl^^- ' lj j _^-L*p 4$"" c .wl (SFD) ijl^j * y>y j)aa* OjL op j* ji j AiL^y* 

j^^J l«P (TSGR) OP jm tjp jl JAp 4 A*t\j OjIj jb j ^^ At li- p«j iX^°, ^ j^lajL«P 

J ilj A>l jj- yLIjil Ij i j^JuP (_£ jljj A SFD j Ai jj jyi'il ji> 4 Jli« ijlyp 4j .Aif^y« lj 

y»l_^p *S"' ( jjl yj JsjyJL* iO p(j lj I Ja^jj (J^lp ^1 0^_^" 

. AAiL OjL* 

J 4jijOst (-5 lM^" J SFD j-i £jh CKri ^h'j 

ols^u^-l !j*J jl O . * * Jajljj 4j jA*Ae AAS" - ^ Aj L" I j 0 I jyO L« j I (_jLfcOili 

4|jljl^« h J jyAjlj .laol jJ A. .* a Jajljj OjLiISFD j ij^jL*P jJ 

(\^A* i ^ 4i^* ‘ \ ^ A • j L jS") A j ^ as ^l5jl oi— jij(\\W\) 

jAj 0-Oi yj a jjp J4^ AijA JjijljT(^ Ad) A■.. » ,.•»! j yJljl5".40*41 aA-i (jijS"yA 

L**J If! ^ .5 y^Jl*P iA 1 ji Ij a 1A1 a Aja 1 \^A 4 J \ L> ^4^ ^ Oc 1 45^ A ^ Lfc A J - — ^ 

Ja*«yo* y ^SFD L yj (\^Af) ^j ^ jUljiyii^».(\^AT o*»l oL yLlyl 

o^<i 4 j ^yfjlJL* «Ai — \ ^A ■ \J L AjJ ji ^ySloa j j jjA^yS^iy^U jjj 

lj_il jA-* 0'^ ‘ u y j 4i_ili yNL ^^^Jl»p UsijOl a t*,i,, i OjS (_jIaa^_p 

f^" ijs; oLw Ia» .(\W c^yiTl j o-L'^j ‘ \^VT ‘yt j j^oU) JJ^jb 


1. Dunphy 
3. Hume 
5. Dale 


2. McBlain 
4. McGarraban 



1 JZ\ ,» P j ^\jj CJy_Xe ijJU . J^ai 


j jSvLp jLlyl .(\ ^A Y iOb^-*^ J jte^) ab jbjl ■»^5 sLp jSFD ^ b LS ^~ ... .»» 

J ' a!s_jI j j*i-J 0*t£ ^ L jj CJjJ ji J jt 

.(^V\ iOb 1 ^ 

J‘h^Y ijb <lwlj (Jp'jj {£ Ifc Aj j ( l^jLj O J u"^ ' b j-0 fl j 14JI j i yj \j3 1 

L : 1 4-S’" jo I (j-*i a_j <j oJjJ l 5_/^b t^Lsi^-Uf- Vj*** ^ji*! ^I5jl (jy_l 

tjjJljj-i-T j-x*- ^Jj Ij aT. ijb^* ob. (^Y 1 ) Jjlj' ?c—' #ib yijljil IjSFD jj J S' {J I*I 
.c ~ J (^ Aa \ jj'j' j (_P^) o-oU ^>Ltfl SFD ijj^jaljj^" 

J gtJ LS'+'b* - 3 o'*^ ^b j^bj"jl SFD L^jT ji *£ cjl (jib-^ob^ j- is* 

0 AAft) i jji- jj J ‘biJ^ 0 3 (\ ^Af ) Obl^Lft J tvjMji ijy jJ> (S^A\) ob^-J 6 

-U-Jljj' L j_* A_5" t_gi. l», T . * J_»l jP (jX.b b .C**j ijp^y ij y jj ji 4jb_^j j*j* f j o J 

i^^J l$«p Ij ^ j ^" ..i ■ n ^ SFD oobbb^j o *■ * >b jLIslj! o^^ ^ c^*j toj j*t Ij $y 
Js_jl^i jj jAj OX- jJ A_^-i tt—C'Li C..J ^>Sb»-» ^NjIb O^i Bjji £(jjj sJ^P -*Alib ^-^b 

.(\ ^AV i" J>j J» j T J^3j) Jj-ij c -tfb- jliail J JJ» i j o' y jj"<_> jlk«lj 

L y* L>'jJ O^ 1 ' ^ Ci..u1 B^b b ^t- jj p,3*, .,< 4_jL»xijt ia^^J SFD 

J 0 H r^* • l >^"* 11 ' (_r^o'o^(^ N ^A*l) jj—I j J C.. ^ .«-jI Ja_j^j” 

oJij_j «o_i *_jUo! bIj j^ 9 (jjUSFD (jljj aS” j! ((^.Lf-i'^) (_ji^ 6,l ^o o- 3 j^>U-p 

ojb j^>- j (jj$bi jj -OijT^y Ifj'T U! cojj« ojiLLj> 

sU_ji OjO—j aj jbr* 1 *^jj'j *Jajlj SGR aJ j SFD L j -ij ojluJl jj 

b bo-*" jl tji^r^o-'o (\^AV) jljlSL-js j &\j-* .(f~y j ^y* J-*3: ^j) oo^cf* 

^j (o*b o 3 fo^lsbr* ^ ^ Y-TYA) ^oio^ o*b “o' 1 ^' 0 ' J jjjL-Li 

(^~ A ^ -jjj \ t“ _ f *\) SFD ^yj L jJO Bjlajl 0^3A-jS^ a>» jj £>-e o < t l4j SGR ji 

aJiS^ ji 'ilLo>'l Oulli Aiib aJsjIj SFD o'i^—I j aS* j-Aj sjlojl ji ^o-j •C—ib JsLJo' 

j j jlbS^j-* ^j Ij slb"SFD ^ J^'o^ ‘(fO* - cb** * <o) Ajl J J>j^J ^'j0 O^b^* 

ojloj j j jjj sjloJl tSGR ji (^b^ lSj^jLui aS"c-j jir ^^1 


1. Peaslee 
3. Frohberg 


2. Bruckjier 



l_Sl 4 j|j iZj'iy .AT* •> J jjb lL^ILSC—J j 


\A? 

.Ljb JaLjjl y Cf^\ isbibj ^ 'y jb (_jLfcShL) {(y*-v ,j£-i ■ t -ff) b$ ^ SFD 

SFD jj-l-i ^ \ y if C—ib SjLil ( \ A V6 ) ^^jb .-li j-i (^b J-J y li» pL C . I« 1 

Jli> ii^y^ <J -C-ib -Li)_j^»j jjl Jjyit jZXfyi if (^bbj l) J) 

VL ,yf ajl-Ll 4j jZLviyi jf\x>- t£\y bj if Ci»l ^ayu> ijf\J&- <£\y <_jjb j' ia~>vo 
4jljjj Ljbb,j li « ,-Lilj j^-Ll <j ^*-fc j-L ^Vjb j“Li _/J ajjj L?^yi bl -Lib 

-U y 4j yy** -lj \y y> (SFD j-Li y y^l yb> y ^ T... »> I ^*j) *jL-i b (^bi y (jX^yS jf l-L*-) Vb 
c j!jl^»jb j ^$Lb) J syrj j ^b ^b»-ir y»y b ) }y* $ ^Juj- jf l-i» 

Jjlj yi- tiVl £X»* if aiaLjj *) jljbUjt j ' y>-y £^> j&l* jjJ oL'l b .(^ ^Vf 
Vb (^J~i jj»- ^ •».- ~ aS"J j-i,^ (^Osb-* J* 1 ^4^ (£;,/■ _/“* J j ^ "\ * * j! (j^ri) 1 jP jblalji 
O^Ap jJ Vb (_$l>i 0,5 jS" -Li j a jj j O-Li ^jjV 4 j yy~^ if -Lib b CjjI y~ i>-y 5 j aj j; 

o^«i ob C---J j-L j-Li j^ 5 (jbejjj j i$blo 4 j ojljJ^o jJ jb....l!>sjI ji 

! J 1 )> P j j -L o^j! UjI -LS"* flL j Lj (j -L*) y o *Li 1^) ^ j -L ^1? V Ij bb i 

oWlk* ji (^ \ A * ) j J^ J jb CjVI i» jl (J^-S'£jI -L_j^ (jbo^b --LfcP u r Jl ^' 

Jai-s 4_S"b^< j iOji (jU&j y oUUa«» ji (^^V^) j j ^xf j j _^J 

tL—^ oJb«T C —*J oj\j l J^\y\ A;’L-i (^jbbj 

i J j-L a j!-Llj s}^ i\j jS^lj j-L j-Lw jj 9j j j XljJ J-L j-Li y t_j I ^jLS 

£ij—Z Ij ^fy tjyj >-jT ,_yj -(f-‘\ Jj“b* : ‘iSj M \ W t^ljl^Jt y !j y* Jj) JJO ( _A*)\S'lj 

J-L j-Ll y \yys t_jl JZJ ol y \ •Zyt'iy J-L j-Li y Sjji ^Uj*I yyj- y xf^y 

yiy\j-f (^ WV ) jl jl^Jt—* J J-3 a \f *Li J *?f J»"l y ^ OljJI ^yaj <) 

^1 Jj^ju> ^Uj jj i^fy c5^i ^bx)! jj (^la-lalJLo ^(jlJ *jLu i_jl if 

.C~ib iy-j i£jzi, £tj~i j^°l t-L»li ^fj - n "■ * jbLsTlj jj Jais y -Li ^bLl 

J J b^J-b U y C-ibjJ lj if jjjbj li {j)jjy[lf C — - 1 

.JjyAj Jj^-b-P A^-^-o C-LloJww 

(3ij-b jl j-bj jJ—i y ^Je i\y> LS-^'y J jr-^Jr* cr*^ “r 1 ^ lT^" > * L^*' -ri 

y C-il-L [£ y\i jT y Ij (lj \ AA6 t jljl^*jk j ^jJ f\) jb <yf£\ IjSFD tL y* (_5 jlxl4jb- 


1. Muchow 



j jj kli j>Xa ijit . J*ai 


£V.^j ji(\^A\icSj) 6j i j ( \ ^AY 4(jljt£*A J jO*r") jJ i^* (\ MV ttiScJ j ^ 

.c—ilj^ jj 

SGR j j Jl_^>- olj~jJ jb ^ : fl* .~« .Jsljjl |*j> L SFD j j Nj »,»,■» 4S^ _^j l> 

I—»3 CjIj-jI 3 Jj—* J3 4^i j{l 4^* -C^J* J J jj ajl-Ul CjI j—iJ j! *i! y**A 

^ SGR Jl \jfr ol j~* io _f\ -(MVA i jMj jlj j is jj3 y? • <iSj) -Li oiiTSGR j SFD ^ 
(&- | *JjU—•) J-«a-J j3 a-V_i •CjlS' 4j_ jJa—J 4-JJfc.j jM Js SFD (J J cjU^Iil 

-Li -LaI J- ol_n^" J-^i •S^'Lpj -L—* y SGR jj ol yj 3 y-> -LAI y~ ^ jSji-j 

t-uo ^-/L SFD j~~*S At Jj L i^1 +j* .c-ib -laI y+j 3 _ <r ^l*p j> <_£Jl gj* SGR j 

tjj~jv Wjl jjj ojljj! Jaj jl 

Jjlil* tL 4j -bL -UlL^ CjIJ l jl 4^SGR jj JloljJJ 

ijAj jA j jl-Uj (_$l jt jl^po ajj3 Js SGR ji oj-i CjI j~Ji7 4j C— — j 

J? SGR j> JiolJl bl <jJ jb Aiajj j-Lj oU^b>-l jjJ ^ JLj j xSJ* l-u 

43J# li£> jlj—ii i-frL J j*Lj jlxJ C._ ** jl j j-ij j-Li ®Jj^ 

j SGR o jjl ^7^”^ ^ ^ ui^ •-LAi^y* C-jU i^l*s- Ij Xjijj^SFD jj 

jji^ ajlj - j^j^ J“L^ ii -'jj -LXilj^ j jjjC—jl (jilj <S^SFD 

0 ^* i^y jT (j—.C — -I a-Llj 0 y j I ^ JJ** ^ j^~ ^i 

i -Lijl jJI i ja tjliw^l ^Jb ( p- 4 —J ^ y^yi jr^) s ^"c5^A-L*i Ij3 

JySj jLj-Jal Jali (jj jS^jLj C-f>^ SFD aa^i^Jalj" jj ^IS"CjU-^AIsI 

il— jJ j-3 (J^lj^ ^”1 43 j>-J jj I L Ojl-Li 3 jJ^jSFD jSGR J3 41 
Ij SGR J^/ ^J -b Uj I jX ftjl Jul J^ d Jt^* b J-U 

j . -U^uj c^>- UjL Ij jb«j jj-^ 1 1j^j c^jiSFD jJ-1 jl^ 5 ti-*-c*b I 

C -4 > - <iS*^ Jijl SFD pJalT 4jjS^J-ali oo j*& ejljjl j£ Ia>- 4j 

xiL 4j1 3 o-Li j> ajj3 Jjls jlS j3 y-t-° *j?r 4i—“l {£-*■* j-L; iS^ji {ji^ ^y y 
.c~-I x^lxiL SGR L j I jjjLii* Jl j SFD jji ^jy j^ (_j3b j oI^j j yj* ,c —j 

i->»J 3Jjljil i-4®r Jj J*^ C? A3 Jyl+S’ j J-ij jxl J>' J^ji 5 »JJ3 (j-J 4k;lj 



^IaJIa cJ'ij.n-** a jSJ- 4 ^ j j Jj —j j 


* Af 


slj^S”"jjUsjji a£” 1 j 1 j |».j»jL jl—iSFD jS^._j a^i>- ^ *—- - *■■) Aj L t 23 *? 3 Cf~^ ^ • C — »jI aA^u 
jl _ i j^Uk SFD jlx* jljip 4 j 'iflj __^L-p aj ^La-jo (_$\j iS' ij, r (^j*-'^ 1 j^i j-xi^ 

i^'jj O^LS"lSI^ lS jjj T' -f* j, t5^ 9 jjj l j3 o\jij jJ (jjj b- \b) »\jjf 
3 \*\A\ tjj'jl 3 (V'-X : liTj) c—! eJ-i yj\£ fXS'l '■ij- iOjS J^a.\ (_5 

i.(^lislj iS^ji \^’P ‘ jl.j^-o- 6 j ‘^^LL iS^ J. X ^VA 4IS" 1 j <j{j 

Jjlj £ jJb O-L** 0 Jj^ ^ J~* J-iL^« SFD j TSGR ^uj 

^ jS* j . LS ^Yb k * ^lo p aJj—j ojt.5 jL TSGR <u VL i>J up aJ/ 

W 3' rf-ij jj (C___j (_gjl_P JT^ 9, -^ >, -'“* oNIjI jj a5T" L y» j2 |J_^-S i^^JL*-pj 

jLJ jj j ji ^y> ^x* jj pS"V6 xbl*-» TSGR aj (f- \ : LiSj) a j jj \ > SFD L ^Llj ^J>- 

j (^ ^VA t>—. m"i'_^») AjiL^A C r (_jlftAj ^ (_g !jt a-X<i iJLS'jm j3^\~y>- L y I ji a 5*jjlj 

I j <^^jL^- 't ^ ^ ^y j^u) -xiL^y* oN j^j a-xi -xij c-pI^j jl 

j-x jiXi ji* oV j (_jlft«jj 2 & X.)a:««i jLii>^<i \ ^ ^ \ 1 3$jzi3 • W^ S ^^6 

J ' j j) .X'.T..~» alj / Jlij J j~rlS li jj i^S+£- Vt TSGR j 

TSGR t-xiLi j j j^« cjL*j (.^i^ “'■*" jH* ^ 3 Ij •( ^ \ \ *1 

A1 n »- j I j«_j ^vw I 3 . -Xi L a j* L_T Aaa !_>■ Ja-u j_J i.iiC.^.X- a j 1_» I J^31 -O j Lj 

01J-X jjli o\j oj Ji aT [£$_^3 ^ j x* J ^ iS^3‘^ > ~ ^ ^S"O-AI j-d* 1 

jj j^.j* 0^*1 L*l C'XS^ j_jJ^w« 1 j i£\ a£- 

^yXiS"XX>- —-a> Ij alj jS^Jlij J yA .9 L Aj lj Jj»a>iA ^l^jllj j ^_&l ji aL "£ 

.xS^ Jj lS"jU 

j LaaJjS^ jj-; j OJj' 5 XU*jI s\j£ cJl>- jl u^i 9 jl^l 

y—t 2 ^\j*£ r J' i^yi\j Aj yyi o«Xa_P a 5 "^jjI twJl>- .Q...«a \ J^SJJ^J 

f\j-j . J jl jj c~>*J !j 2 ijlj <3ajlj j-L ajlxjl j SGR j2 ^ j oLi^is^l 

jl (_gjl ---j Jj J-j>- ^L-5jl J2 ijli aL—jIj 2 JZSaS' Ij Lo..a : .^a A^* jju ajlAjl SFD A jy j2 ^j^-Ij’j 
L SFD Aj C-....j Iw ' fl! “•» «-* (_gl^ la . i »Lj> j2 jj SGR A^ Aj .C—jI y*£" jL—| ^jplj j CjV yi i>u» 

JjIa^J L (^lAkjlj aT^S jjij ^1 a5*^j‘^■ l^ a Ij \j» {j^l^Vlj .AAjL jJoLj 


1. Whan 



tjJb- J-®* 


jliJ lj eOXSjjX^ oyijAj •jl'LlSGR »jsj- j_y-*i,) 

ijlj tkjlj j^J^p-L aTSFD t-jjl oj-i^y* «jU* l 5 •—>Jjj ^x 

i £jT j3 u) SL ^‘ Ollyl J -Uiy^ jj^ l 5(Jjls lJ ^Jj £_£j 

^jL^I <i ^ylXjj- -Ua! jlIjSjIji Aj aS”"C .J >-■ > !.«.' (_jU- ^1IjjL .Ox*I jllaaL jL-j (_Jjljj Aj (_jljj 

‘~ .slj./lm. li£j »JjtlL j.>_£ .A id a yiJ^JlA aIhIj LT AS"bil OjlX J jX 9jlXl 

^jL— u l5^^-I Lj 0—*l 3ji Aj j^>Xa jX ajlXl (^lj^-1 jl L$b? ^ -J 

j oUVua»-l ^1 jJJj aS^I y*** 4o»*<l »-Jl»- xS^y* jjx^ oL-^jjaa*- 

I J tf 

O 0^>l $-li lJU,*- i^pL O^xl^P ^j)-L» .C~*t ^jua^xJL^l) 

jLli 0-fc a£* £s *Lab »jj j J tXjlj jX jxi 

OjlX 3 £L* j> (_j^J lj jX ajlXl ^1 1 yj to. » *l AiilX SGR tSjjy ^l^ol 

jii 4 j cjjl a1>- j* jj j >j*j 1 _ J £xj iSj.>J‘““ 0 IjSFD c^.ajX^* j^l ^pj^jIp 

ijtj 3y~j 3 j^JL * (jlaljil iS^ ji B ^ C-^- j~~» 

jlSjL- SFD ^(jiULTL ^L-Li.(^Af j 

£~>_ja i lj ^ (Xjli (\ SA * C(jl w |l^»A j C . .. I n i^;) Oji j (\ ^AT ^0 ^j Vj**' 

SFD (jlj-j i_jU»jx 1 JJiji 1 jl ^L tJU* ^1 L .xS^ 

l_5 j £a jlXl C. C.»*-j jj CjlA jAx * sj*Jj <j>) jOi J C-*«l <lij^j Cj jj-£> 

<; \ \\b j 3^^ d}T jjjL ^^xcJIjj j jSl ‘ SFD 

Lj (I^j LjOiJ ^C-j» 1 aXlSLu^lL L j>) -(\^AA 4,^1 J yLli 

^Isjl jj*ilL ^Ifcj^^LfcP ^ (j^-* t5J ”'>**'^ ^ c. j k J ojli 

ajlijjl (^Ijj J^^yljl^l d-^>- ,,,.4.r^> $ jl iji^y }-“J J XiL Aiilj 

C-jl aiiUy! lj -X»l ^I SFD 3JJ* j3 ^{aJ&u L» j 1 ,3yii 

.XAj L^J^i b Ob^> - ^L^I yL»ljl) ^y_ \ jl ailiL^I L 3 jjijiji! j3 XJl^j 
o jl 3 j Ju a jlxl LT *£y, j^ b l5j"^ 

jl y ^gA ^jS^sLu *j ol J jij a jlXl i^l j^l jf Jaii j3 L III 1 3y Xbl j>■ ^ . a j a JxS'^S' 
^5 k <. * - ’ j t_y ~“ O x * I jX ajlXl Ol j~*> A) )eyj* K j ^>~)I '^y*^ b ^*“b 

^*"L .XiLj^* (^Ijj jULT Jj SGR (^1 AJjT (j-j j OJji J-ii jjy^Ll ^JU cSGR j3 



(_$I4J1j ye*** ajftLfcP j j jj C*^LiC —j j \AS 

j oljJ 1 j SGR ji ^a*p** ol y I jl *£<—»■«"I jX ® jlxl aj -A? y_y (c5 j I ® 

o*ilj-^»w« aJ-S"o Jji J-sl.J-lL^ SFD ^ 

.c—l (jl<icJlIjb VL^-I j jl ^ j^- jlyp aj j jj # jlxil c-j*>l j j j_ 

Aj ^fwwiL jj i ^ A b *' L^ljJ jX 9 jlxl jJ J'j—' 

J jU_j ajlXl JbL j_^j jX jxl jJ »jji ^ ^ /' 4 A mm ft > Aj j Jajl jt» ^ » ja« j jj 

j jJLi ajlXl i_j-l i_j jilhanli j«L il-bu C - ^yT jl j Jaj lj-i ^5^1 Ij i-bL^y* ^^tjlji! i j£-U-P 

j?\j*. C~ibjJ J Sijj jX jXi ^ ^ isjljJ' Xbl_p- Jj£-Lp 

.5jb jLj SjJJ Jjl ^Jp Ab^J Aajlj-i A) J^£Lp- 


a^ O L hC o)^® - £“A> 

^Ul y L 4 (^ 1 *) i Sj-^j «* jl>* x]^J ji a*jiIj^- ^Ijljj 4 ( _UIp jj ^vl jl (i£j ^IbS* 

jj y Ij i_^1*P ( jj>»>) Iji^J aXi xJjj (_jjX»- ilj* jl ajlibul Ji jjX 

eiy jlji jUL* ^p j^ftLS”” i_gU c ... j jj^y .jj jjj is*y* -f ' j b jji»* aj 

4X5*"^* Xj^y b jl^ j ~».iM y& y J& jl ^ y^fi aS" 0-«*^l ° ^ ' ■ ® ^ 

uL> Aj jl (J—PU jl yt> Aj jl y y* Ij >- ■ < i '" 9 '>i^J jl J\jl>l X^-^A 

*ill*i>-l .x i_jj-a° j cjLj i jl b aS*** c~ul »L?”jl ju. j j j>»-* .ijj I 

.xilj^jj* U ol-bbl (_jl ijejyu yj Ul cjb Ajljl l 5y°' i ^y, J yy?* (^UlJoj j*j 

Ojp*—* J ^r~* biiSb) ‘LjlAjb CP*?}yap** J _}jX j_>%J Ji 1* A yy Sjy olSJj i jl 
il.->i I (_5jLjaiL* C-4>- ^LolS* c J jji-w. jl_^lP Aj j- ij J t -^b J . AsUJ jjjl .X-lL^y» 

jjU"»_< jj_L*» j (1 >a.^j_) tl—ikti^JLjj cLfcAil_»») tS^*l>Ajl Ijj j ilpjya 

aXl sib^ ^T..i»..ij ^jjl Ul (Xjb J y?3 (l*Aij j 4 jjjj (J^" ji (Jl*3 J^ldj 4 Jjb>- (_jlp4lSbj) 

l$5bj ilj^ bJ y 'i/ yp\ i^1 a& .C—I j j>** - jl U (jjLjj^ 

.xili^jj* bjjj ji (_jla j^-'i ilj^ o>-Lj y’j&r (jjl jl »iiai*«l j Lri-^J 3 
•‘ji "" 4 ' J ly^y^y" jl XJ^^» ijIj ij j>«-* Ij aS^ai^A jjj I 

4lj*ifj^a>w» j3 A_J* CjIj jl^^ b lSjb“i aIa'^Mau ,4l«--'l oiy ^g Lfc C ~ -j j jl y yj yj jj 

oLjI j Abjb i j^1*p c-Jijx^ b (J^l^ (jy.l Jl 4_j^i c^aju^wi «_jsl>w» ^^IjJ 



\M J jjPljj CjjJ JU tjJij- J-** 4 

I^JLj U j I aj *^y Li ^14j . jjU~'*i.jKil jj Ij jIj j ( - ^1 ^ > > i . i o'-lli* yj.1 j xlaj J> 

^Jjlib* oljil ij>-j . O —-1 aui [£ jZJL .j ct-^tj j \i— pL 2 y>- a5* C'.- ' °}y? j j-& 

j | ~" i| i'* *'l jj oj^JLi L 1 2 -lJ y XjT y jlj*U^ j j yi*,* j ^jSL*j^I 

.C—ul aijyjl ti-a-*J iSjlj 440 J fLfjl Jj»- jyiv« 

j_^+» jj jl 2yJ& J-Jx jy**-« - c-j^j4>v» aj ^yy ur*"y 4 JL*- ^jjl L 

i*j^laju* Ij 2 j£X*P 2j+4■> JjIj ixiL aXlS”iJ*A>v» jS^I -Ajb (^iL j 0 -*pI J_j^L*P 

jyi*—* j-S~l L-»l .jO jjrf »LS"c— j jl* yijlysl c«f>- IfitiLj ^yjl j aj^J y* aj 

JjL j ir...ni ^lAj^ilp jlTi y~» yi j ob^i^u aJS”' yS" y>2 cxlL a-oSbjx**** 

■ 2j£j Ojj^> oy^* (_>lojl_^» c-iU ^lily 
a-XfcLjL* jy>w* Ij C«j_jj4p*j* Xj Ij jj ( ^.ai~.’ > x» oU-^Llal uXC* oMli* j2 jly^ 

jyiv» J AS*C-Sj5 "Ask-Ij iyjfyn jjjl J2 ^l»- u^jy kJ^i ^l>*jl j ^(^MfOyW oj- 

jJI Aj A^-jj L J^yjirfl ^-IP yj .XlS^jjoM Ij ij^LfcP C~j! Ji jA yjljjLj j X . ~ ..- J ^ A T -.-q 

• Jj-ijj* ^jOs^Lt 4^>4 C-^L*S jjlj jlji jJ 4 J^Li jl y J Oj^- 4 aj^Jjl y 

Ul tXiL C>4 j2 XJ - J i aX^STsjX**^ j.i y* 0j^“ J A?"i^C—j! 

jjOW j c^p- ls j“T (^LflJUj j2 Ij L» j C~~J (jlaXiS^Puli jlx»j- 

L-r - jH, ^-+-^ b J=k»j J Aj J^o .xT^ 

Ij j jSLLp jj j ij jIjjJ aj 6- \ AiiLw .jjjT^ ^kl y Oy^ 4 - aj 

J JXwyi) il_y» j* -la -* 4 y jX ilxC j5”l ..xS' i jA t^Jejyu aXJl5bj-A>fc4 J-^U- jly-f' A; 

2jy> ji y - \ aJ jIju« .C—*jI aX^Sb JX>»^* ^UU- jX il-bJ y IjjLlj 2 j-i (^. j ^.... ~ 

(jt J yS aSjjI JUi>I j ijloj jib j! J jJ lr C-^J jy^* c-JUs 

•(f jW^ J" 41 * " t ^j) ki— 4 1 i_Ai ;«y jb** 1 ! Aiib JjsrJ jA< j!-W ^l^j ^jjlajji 
(jAjlfcj : (^ ^) IjIj^ 4 tJuijAi jJa L) jy^v* »jlujl ji j«ij il.uJ «.y^- jj I^L 

2j2 o y~y ^1 y+j' 9j J2 ^Je> J ^ cJUi Ja *y Jjl aJ>J ji 

jlj jljJj^y 4 AO ji txl ajlil ^Lj AZ$j Jjj_l Aj aS' ijli j*1j il-W 1 A^ib 

^' - a C . j iUi aS* 1^ .*i^bj I jl (_J jl ——1 •SyZ'u* ij-X>v* x.- - -^ JbL* 4 y o-UP j_jJi3 Aj i j*j 

b x~^' (JjL* 4 ^ i^iAjloi jj_^t jl Ajb jxl ^Ijj ^jjlj^j »jji Je> 



4 J J J j 


U’ 

j^j«j 4i-pl Ujl*J jj;l ■■t ' . T .-. t' j £*»wj (jil Ojj a-xi c?jj_jC~*o l$jy 

JnJLj j aO_i 6- \ 4liU_* ji j#l aS* i j j-X ajljjl ji 

»£ c—>4 \S\*j>.j *jy ‘lS yf **>~y ji' jj^i lsWxi^J jl .j^l\j >Ly * jl ^yiU 

o jy ji I ji ^A^lj j-V iSj^jL; L ^Liilai^Tjj j' JtA^I jT ^ 
^”1 ji c~>ij-x»w* jL» ji c~*ms>j jjj Ul o_^i(y» by** y m _J> jl i^JL-t- 

jL*x» aj Ix i xul ci^j j jl^LS" 

i(XLt-J ) ij Ji> j.Xi jj ji t J~^-i (^ta-XX I y Ja**jJ i 4A)li ilLX«j C.. .X i jl j j~) t 

jJu ajl jjl t^LL* ji j -xiL^ (j-x 9 jl-vjl) i *y- 4j yy ^“XxT y ^1 yy* 

■ (6-6 AJil*») -xiL^y* SFD j SGR ^\l sy- 

..xiL^^ lo j ^ y jl y iS^ji SGR .xi azaS"" ^Ls aS* j^LuLki 

SGR ^»</L . jjjl«AS^4 Ji 1 SGR y ^yjX>- il y (j-*-*! y y <Ji^ jl ij a ^ > * > yS* 1 ^1-*«> > 'I 

y^y jzz** t *^r> j*<-{T-f : *^j) ■^yiSSy. ^r-' '^i j' y^r ^y y*\J ^ 

il y> Jy* a> j-»l ^1 aS" x*-b L ‘Xu j \y t c*>«I Ij SGR c,.*I j^b j& iS^y y,'^ m 

SGR j> (jjy I ^1 y <_(*-*! j j^i J* jjlS^L- c Jaic- L Jiy 

3J by** ia-vjj - i^JLfcP 4J-iL *-.«.. < ji jl y jljr* Xf**i 

( _ y ij Ijil i(^1 _^Lj j l^il Ij j4j ajl-Ul ji SGR *Js^ C-JL*i L) Jb Ijil Jjij< 

il y (j-^jal y t-xiL 'I -^" jl y*£ j-x ji \y,^T yy^* .c-iL 

aS^ JLvi^l ^1, ^x» jl xl« oj.b*> V, -^ J „ yy j^l (ji^ ^SGR ti^c-L 

cJU- jjjl j c—ul ^x» j^4i jt 1 ^1^ ^IS^Ij SGR (^yj-b;- il y u^l J 

.■x^i^y* ^jxljil Ij SGR il_^ (j -*-*!y ij~i^j*l *y*t Jr 4 cJW- jl ^ yl Lj JL*x>-I 

by** c-J Ji> Mjaaa - Sy/^y ( jXC' by** 4j C'- " I ^1* xf'**'i J' 5 

C«JiJ»b^> aS^C—*i 'ui' jSoL AS^O^i^y*; jLiJ ^y-iwil y£f- ^*SGR_ bli 1 t_i-b>- Ji -'y 

«Xi a-X i lfc ( jlj l* j I y\* ji i ,jjl L •(^j-*' • •»Sj) 4 JU>1 by** i—>ilsj- jl 

*> <14^- jl ^jlJLi I i j0^s > ^1 j} cSjL^ SGR 

o jj»- ^4 -IjU jl j (\ Olj y _) ■ » ■;- “) f x5"ji A»li ox>- j^il-jT A> jl y y cJl>- 

jj^ 1 (jf’ljj o’ilj-ui^ Ji C—(I (_y4i-X> .iyJ a jlil (i_j \^A6 4 jljl^ja j ^f\) Ijj-- ji vJ'iU 


J 0'y_-U cj jj - p** J-ai 


jjii—« ia_jlj— i ^ jj 4 j .C—— J eXLbfj j4^» 4j|,> jx£ y^ 4..t,.»j>i 

^jj^Ua-j o'I jjJlj C~*l (j ^»—<i .xlL^>_j aXJ^ Ja-jl ^ ^.aoj jj j 0—1 aXb5”",a jX»w» 

ui' j' - J-^ >, ^ &*i - °X>-> j' o-i ^ji-U }\y J Ja-^ J- 5 

_ * 

uiP-Lw»li L j! jj-L— y-tj_ij j-ij ^yls *p& i_$ljj Jsj IL T) T b .j o'j—*7 .xi L ^_>-" 

.xil; (^IaJjS - jjjj oWobl JJj XljJ^ jJ 

J Aj j^»j -b L ^ Xil^* J j^LkP (ajIo^j) O ji* jxi y^ J jX a j'-b! j! j? O...J SFD 
J L?^i JJ oLp-jUa' jlxib jjJx AjLoIl» .C-i'j j^la— L> j _)*»<* 

i _jSLi aj L j y*- j jj U SFD ^..Ij.'.i 

OjOj 4^* tjAjl,i jxi ojji jxi ^ AS""L '■■■<a.i« 

jl_)l£—fe J ?«bfci jLiJ -uij Ojji Aj Jjl_y?c~*“i j j»«J> 

L; .OiL yii'jsl SFD Xo_jj exi (j$jj jO^p- ^-bjjAj ^jtjlj5 "(*_j ^ ^A&) 
iSjiJ Ail j j -bj eXfclO* ^X5" j J lj (jJI (^AT) jljl^«A j y ^*^* a J^-J 

xS~ to^l eJ_^j <£jsi, J, j* I ■■bU jjj jwLl jj j-bi aj j>bb« 

l - \ ^Af 4 jl J j-bjj _ ( J-J3 J S") ^UaJj 5"Jj j 1 Qj~j J Ua;j5"jJ (_5_,;J jj jS* 

Aii-L. jl_^o j SFD Jj \j L ;jL ^ y' ‘(^ ^AV j j-^y tjr*£ 

oljJl aT (i j«i JJ jji> Aj Jjl v j-b a_^dUj a jl-bl jr^i) ^fcAj ^.A*j j j 

SGR yljlji' aT^.- b ‘xi^ :1>J ^-U- >\y t _ s xa'y yii'jil ^lSo> j ^ylj-sr 
y_\ jj i J eXi i_j.b*^« ji ajl-bl o j-i ^ jZaIj jS" SFD j' 

Ojl-0 j^^J lo lj ^j' xli jtJaj I j*> 

XjiL^ Cj X^> Jil j-i ^4* .o' L>jlo> j^aSGR (^ jS AanXj 

j ■ 1 '" : .* -vSj_* jl yuf 4ij^"Oi' i>J 'xxJ t/y) u-^. ) 

j *-ij _/1 jjl x- 4 ^" (jUajlj L jlx>- l^il jj j Ov^ jj 

oU^b>-l c~»“' .xiL^^rfJ ^ f”?j* SFD j (_j^*b>- 

.(^u'jj ^ ^.J-“ J-i O^jb' ^ 7 ^) Xilj Abilj jIfcA ;yj ji jX> a jl-bl j^^-b i_jUa*Jl jj 

^ u/ 

j jiw J A_T C—l 0 ^Y‘)>- i '.j' IS ^yf- 1 4;Lw. Oshj,^' jl ,JXj£*>- 

aX*_t Aj J4APj_)j> ^jJO !_, Jaji^i Jj 4<JU- ^t L .XJili aXJI^^-b^* XJl^j‘ i ^« ji j£ 



Cj'i) J*l 4 P j jJj 


C_ ij *£" C-rfl i -0 y Xj 1 j t.'y yS^^ii jXj ilx* • iyy ijX»v^ 

^.jbl j} y Jb jl jX ilJU7 .C.wl #xX 4j_y JXj jI4j«j ^l" jjU ijfCl»A 4- > w X ji tijX>^» 
Ml (^Ui^i*P .iJa-ujJ ij^J-wf- (^~* (^X*- 

sjji ^ L^j^s^y* LTi 1 ^ 1 LS^i'j J* jr~* J* C-^ * J - 

l_jltAX*- A-iS^ljJ j O ij^X^f- jjLljjl Aj J>y~* (Alii j4j> jJ 4(_g-Uj*jli t^j*4i5") >Ai J 

y 4j yy** ^1j <—jT oIa! jS"*_j* • j jta XjLjjI c-JUi l i j£X*^ OjJs SjUl 

Ijj j c SFD ji Ui j^Ju wi,*7 ol y\ i_$ U tx ul ^jLljsl Ij ty,yyy~** y* L>^1 

•*j*iy* sjJ^x* ^r* 3ij X s jl .ij^i-wt- 

C~OjJbu jl jL-J C»JijX*»j ^1 U! 44jUj ij-b*^ Ij i^X*-f- ji jjXo 

ilwW ^1 y ^1 yj_ ajji ^Xs*- il y ^**1ji j y!,y^yi Aj *^y l Alli ilJbj .C~t*<! 

j .\ ' . ' . < r '^y* -Lij iXjI Xa*>w» ji ^UaIjS"” jl tij^ - (ji^ l jXj 

ls^ il r ^\J jj^ijsi .-uiw *jij iiwW c—jj ji jj-j ^x^- ^ j* y c~k<i {£*** 
Aj _py~ * j-ij (_5 jT jL .. t OX» K l yA± y* -U \ y i y*J *$ i^J“l **“ * XsjI y> iy^> ^.' ) 

(jlj l^jl i^SvX*^ J^y a^ld T 1^1 AiUtf 1 jl jl w\j! yj £\ J Jti J>l J>- 0jP%* C-J 

jl iy J^ljixj jjU j j^-“ J i C.. . I* i > j~il ji Alii il JUJ cJI>- I ji .CJl -Xfcl yi- 

Ail^r^ jj >xa ijlj^ jj *5^1 jj ijli ij»-j l£-UiI y* .x £iiliirfl <uLil il y 

*y ijb iyrj j-j y> Ul t-Ui jlll L yS'\} SFD l SGR ^jLljil Jj Js jl -uU?l ^X^ ilj^> aj 

— j jiXjji^i 

l>4^i ^ J “^* w ‘ ^jjl Ml*J>-l Ul t c . w 'l Ai*-Uil l&y'y ji ^jihut Ljjj i J J^w* C~*^l 
t£il j JJ jj ®LT.ijl-U C--»>l AJli il Jju C.. ~J ji C-J SjJ&i* s jl Jjl Aj j C-.-.J ^li 

yy ^jy (jil J JjU jU^®“l ji (_jla*»v» XsjI y/ l Alii ilJjJ ^.XtLT C-fs^ Ij 

®JJS tjll ji l I A y■Xii\j^y y _I C—x'l «J-Li »ili ^^*1 ijl-U aS^jj«»U»I y (i y-J yi *I l t.i‘.T...»i 

jl jl y*^^i t - — "l ^r*“l J* ^ y*- * jXj (_jI y (_^Xjj- il y jS lAlli iljjJ (_jl y ^1 y .j 

l ijli Ujr*’“* CjijOjhui ®jiJl IT »y 4*1 y- y&JL* y»y y ^jI Aj ^-l .Jj.1^ 

£l*xl XuJ y Jjl Ji yy» cJU Ji jjXj *y Jjij^j jjf \ ) jljl^jk j y»- 

.ijli ij>-j i^l^jj^ Xajlj-i ji ^Ijj oMj^a*w ij_^* jJ (jfXjl oU-^XUI Ul t4jijj 



J u®ljj Xaja_X. ‘jX- fXa J 


d»a jjd^w*/ ^*« < "-*^^J*^ w ‘^j7*~"*- , ' y 1 | , >1 ^ j ^pIj jjj. <a> w« j-d <lnlj 

d-^ - lS^—jJ A_S""daijJ l 1 j*aj a jI^j ^pl jj da'J j-*a>»-« ojld^a j-j lj dj*" 1 "* 

jj! ji A^-C^j* ^dXAalj J Xio^ JS”* jld-jU J- 5 XdS"_y» dij Ja-*ji» ^Ui) jkp^- 

^5 d_ijJa**ja ta-Xp aS*C- lT (ji-J *—<Lp Jj (_5 Jl~*yS iZrS-j^n (^yL* yi dlja 0^*j 

ijlja A^d,.**! oN yO^^ Oi^ J*^i jxLjj J Cx*1 ij>- jlxL» jZ$'\j&- J} (ijJ'ij* jjt^u Lo J 

jl (_ri jlja cjI JLd>J .d*«*l ji Lo j ^XaJLJ JJj Aa (_j jx »*yi 

.d~»l ^S" J L_J 2 y£t i)j^° d-J Jjdj*v* dSvj 4j j*y-° Aa] 2 jl-iju !?■<■«> 

*S XAO^ JT jlfc Ji'jl Jj j ^Xi'jJaJ AalXaj ^Ij j djNj^a^ jjp-j ,jjJ la 

jl_j7 aT d.«a>l tdaN_^apw* ^1 jX d-^di j d ,.««' ( j ; jla l x J (_5_^2X _jl) jl ja O^j Oil 

d-ojdpw* jjp-j JU>-I dJk- ji x,> d»i^ V OilH^i -'—“*«l (jiljil jj ^yL*yi 
A-iS^ jj l«Va< j dJ j5” j j ^ lj* J *x I Ja^l^-l di^*“ ( d‘ , k*'l ji dl y is* • d-*»! y . tg i 

Xlja^y* td-»»l ^jalf jZL*tyi eXjS'yM Jdl^ y. y* <* ^ *—'T Aa y*i J t-dl ja. 

.Xbj ^jJ»7 aJsjIj dri.1 

AjIj jlXo' a! AS”" Xnj^ Aa d _)»»> - ^-» (jl»d-j ys £ Jaj jj L 

^ITajlXl AjjXjIXij £\ •iyj‘y> j~yu CJjy* Aa X»lj £laS- <_>Je ajlxl j 

L 1 ft .^ 7 —/ > y y I ?X l*»j y d..X] ji^a j jl?Aa Ij . t . u jJb ilXu Xl jj yt ^aL 5*Aj»>la»- L T diL 

{£*** j^jptIjj aLS"AS'^^_l Ojl> xl aS* dj^ 4 * XjiJ-b»wa Aa y~*y 

djtX*LlL« jl S?Ld>-^ iX^jldal-l jX jlXu y ■»* d.^>- AaljlS^ A]ijl>fc« ^uLpj ‘*--»l 
ddjLp Aa)xlL^ ^jpljj (_5l>X_y?”jl jj j t5^lxl yjij J Ja i i * i£^lla 1 : ... . > 

^ ■ k» a .(^• l -5j ixlljy* ^J^jlj jX jlxu jl yfjy jL—a (jX ajiila ilx«j) PSN J 
ajdlla (^Jj j*AA dld^ ^ kin* iX^"x3ja (_$■*.u jjX A^ullsj- Xjlj exip 

J d-a jA-J 1 J .J j C-a/l jlj-aO ^J^»a J (jlal*jT dJjJ-dlJ A^j ^,1 jMxdal ..UbJ^ i j^Jl*P 

cSj^Lf^ Oil dk- j Xb jlxx (jlajjil d*4>- ^XjkJ^Ai j ^xlT ^ ^ ^Jji' 
d-pla (JjL* XaTAS”"Jjb d^*l Oil ^■**y * A jlAalj dXi ^a ojji 

^ddXb j ^dJTaj j j J J d® Lf^ 3 £r-* <i J J* iJ J - i Vi * JJ J Lf^ 3 J~“ 

.Jjyil y u " ? ^ (jlajlxl Aa jjX J d*J ( jL Ijil lj jX jld*a" i jX dXl y J 



^IXla CJ)1 ij jjj iXi-luiC—J j 


jj^w* ^y~OJ> lS-Xj*- t$b$»L>Lj> j"T Cj^Xj. ^jj LS 1* 

■>. ... ^ ~ I , c ■ ■»! Aiib j/ ji (^Isj-^wj ^bj AjLL** b« aS"” c. .kI oxi ^Uxl 

J * C/ >i J^) J ( \ ^ VI 4 ' j j~j) ^xTj-5 jX aI*W £\y ®jJ-5 ^ 

(_5ULi^U il-bu j (^xSj2 j ~*>jj Xf b" \V) Ajb jIxu jb b-pb (\ ^V \ 4 r jj^j 

C- 4 >* jX ojlXl AS””b j— ji L*( C-ib ^X5^ji j j^Jup- .Xi (b j->“ ji V*A) »xl 

(\ AAA) oIjI^aA J ^^1 J -i iS jitz^ 4Xjb (jIaIS^ jwb jI-Iaj ^^ijlj^l J j'jr’T 

jLaLT tSjU- ^Jjl jb j Jj j\ jX jlxu aSjjI j! ^ ap-jj« ji lj Oji 

y\ b»l C-ib Ijit 9 jlXl Aj I.'--..) jX ilx»«J tX zjj Vb (_£lA^S”j J! ji aS*^j'LaL^j j .Xib 

£->«bj jbljsi jb^j jl (\ A VA) Oljl^^A J y* -C—ilX ?uk—■ J>-lj i J>X*& y (j j!i b ^jt 

Xjja_j oj \ d T X bj —jj jj jXi jIUa_ 7 JLjljjl C«4»- (_JXjAJb ^yb (LfcsXlS^^jXs jl aibixl) 

»LT^ jjlS^UsXJi^j.^x^ <xXi o_f »-j JJI b .ebb lj,j| jj^t^x j_^L*pj 

aXjI jJ » ' O j>- jl X*j ^IXk jU iLfcoXlS^p^yjCwi i_i-b>" jl AS'X^b 9jb ^ 

^yj j»-Aj aS^ C,.,X jjJ^ 4 b ym j J— Xi < * . >u ^jj! jl (_/^ ASb TTB A ! X^ 9iU (_gl^.X U j I ,xb 

0 

l jL &^&'-xb ^y* ( j£aIS"'jX sjlxl j X 6 Ijit lj j j^L*P’ j^>w» (j jLj/^yic- dAj^y^ jbij 

C«Jbo ji is*^" C~Jb*5 aS" Xbbj^y* j (jUjLjr b jX 9 jlxl 

jj^wo L?jb* "iS^ l5^ A jb*r' ^,bxi .XjlX ^yilx^- C-—»aI l 5 ^j jXjb ol^l ^ijb 

j-Xuj X-^>- Aj jX aS^. V . ' . ^ yX Xj_ b \j awXlC- ^I A>-j Aj J X-t b^y* inb~ J >X>uJ 

J3 ^A aS"^ j!xl « J-Xj y ijy° ji U ( JJ^»j •}y*‘< i j a p 'la' ~ (_f^b jbj«~J iiX*j jj J Aj 

b 4X5^y* jj"9 jL« lj j b 9_jUb X«JijX^ ^b j jb jjb (j-li) Oj^® J 

9 -V.'.S^J J J»>w» Aj y bjX OjlX jbui>w« ^j bj b ^yjlx»- Ojbb U A^~j 

lj C....-kAI j iIxiJ ji Ojp^ XoijX^w* aS^C*-j! t j^w* b ^ 1 * JJjj 

.XA^^y* ^yijl^il lj l^lAib 2 Xlj 9 jJ^ (^jl 3 ijjb*’ AjJ^^A O 

ob XaIj^- 2 ^L-P lj jj t jc.t.ji jLj Jlx>-I b ^~*j” (JjX| 0 a /^ w “ iS jb/j^j^P 


1. Aguilar 
3. Brun 
5. Schou 


2. Hardman 
4. Walker 
6. reflectors 



"4 J ^* 


\\b 


ajl» 4j (SY) jAj j ^!xl»P C.-..J Ojj-a 4j ft - "\ Jjlx* ^LjI^j (HI) Cl.il j ji ^jA^-ti 

i_ij^" ^A-jjj jj [jii J * (VM) ^L*] 

HI = SY (VM + SY) -1 (ft-.I) 

« ~ ^ (3 

jl 9 J jl \ j} J C.+ +* 1 ^>1pjJ JifiS V 

—J jl ^ L ^^Li jt 1 j7^J J c_Aj jA> Ij (jj jJUjj 4T^*\ < 

jj HI ji 4.5^ 41^J .(^ A3A C ^ ^ Y ijJLjji) 2y*y-A (_$l4j1i jj 

A.hJj &U-i ^>Ltfl ^ liji fi l ^ *r £-*l I CmvI &jjrf oJjfcLw* ^wUCw* c^ljj 

aAiAijLSj UoL ^1 .(^AAf tjiljl : ^S) C-til a *y. ^ (_ri'j*' jj-H <*- ^— ‘ 
uj yp Aj_A*. ^lijl aJjj C-LlS jj ^y>-jL^I j Sjrfr jt® -'- 4 I <s“J, Cr?*7 ^ I jl Ijij cJjijj 

ti^JLaC a jl* aJ y jjLljil Aj j fr— ~ j--ij jl Cf**^ jl’* J J_^ J j ^ij Ijjl ^l*j j C-**'! 43 ^5(j 

jlj 4 AjL*i j _ 2 £\+f- 4j oL ijAyaj+j U - ^" J£ t3^” _ HI |» y^A> 1 ji jj eiL* . CA*“I a J jj 

AiL ^aLS* jl j£jljl 4j (_5 l^j Aji» ojU^IjI A^j AjIjJ yt HI 4S" AjL Iaj^* yy^ HI ol j.-aj" 

•(\m t^JU* j aJUja) 

VM ^Ljil iS jf a jl Ail 4j IfA j Ca«I ajL* HI Jj ^ J-S" a jl Ail ^^Ijj j(*^jl lSj^-^ J i 
VM £ 1 aS"" Alii I j jlj^l je^r*^ J t C i.AJi>- ji .ijl i jU ji (^pij jj jj j) 

^jS'Aja'j 4^ ,ijj A>lj^- ,jA4li oIAj4»iJ ij-i JsL>J 2 j£l*S- y£ ajlAjj j2 

^ J J ^ (*1 t.ill —a Ij aIojIj j2 (Ij j-* 1 AJl.) Ij J. ^t^* 

^ Ij y J yPJ^w jjj ^I-i aT ^ y* jA ^[^jjS" a jlAil 4 j Ij y Ij.J-“ ^ISjl j J HI Ajjli jLU (\ \ A • ) 
y>y,J cjl+^rt'i J L^*I^ ^ tl—iljHI ol—uU»^ Ij j_j^J J jj <y *' ~—\*> * C«*jI ^jJA—jj ^l^Jb ji 

Ojj j*j 43 li 

jl_ jj_j 4jli CjV yan* j 2 a j^j 4 j_ C~jI a Ai ajUl^l (jlaj^ji-jfjjt 4 jHI jl 4S^(_gjj L 

vl_ -i jj-jl .C-jI aA_i jlilJl p . 4 ,- Jjjj* jJ j A^i* CjIa^U#! j^L" ^AP JJj 4 j jl 


1. Schapaugh 
3. standing crop 


2. Wilcox 



C*s /j ^ j ^j jJu C->- L . r . C— < j 


4_S”o—' j-S" i?L-pJ Ojj—tf jj 6j j* 5 ^ 'j j*X * Abb*) 

^j-—! ^blb"(_glf; ^T .... < > > l*A—L (SY) J“b J£_j— j! b jl~«J (J^* ^Lajji £o*J 

tJli— o'>-*■ aj -(\ ^A Y O^j'j- 21 ' - j^jb- M ^V“\ t j~L*a. J "Jlijj) ■aao jib ^j HI 
# a_i i_jUolJI ^Uj-i J5* j SY bbejb yj lj r - * /\\ LS 5c_^ A * (^ ^At) j'jj' - jJjb- 

(_$'-^Sv~....->Ji t^jjJ^lo . 2 yj o-I aL—> (^4bpij \ t bbaibAj l!»l) ujj-^ Aj 

,2ym j jy£ isL4>-' t -AjIj Ij 2£l+S- J HI 

b' J>, *\S yd* Zjy ^‘b'iUs' gp* b-ib y ,je>-\+ ‘fyd <| <jb?-*A 

b ojUl j j j HI o jS'^y> jl y ■XdJ 2jy j C" i »o aj ^ ■ 4 ■ "~ j J j..<.i>" .ib«j I 

2 jj-*• j 2 bb-i»- ob^kl j o—' alb^ j— j ^l^j ^ a- c . b jL j l^— j j 
I_y_ j O—' iA jL—d HI t^kj ^jjI jl .-b"^*j 4?lj' .^tlbbb-Cj I_jS L albbjjjjii o'^*J«j 
k 0 i> <J J^dJ *'- 4 Aj_j&>- ^ ji' 9 L^-r^y J b—“' (jiW <J_J-4 a >'> (j ^ 4 p-A .5 
O'‘ Ofr >» jj^ls*- jl»AjI> J (_$j.Oj oMSbb Jjj' 4j Az*y L Ojl-lj O-ol a.Lifj 

*j -t yy o^A5Li-< J»- tj\jit: O-ib jL (\ ^AT) j^j'j^' - ^baoTy 

tsl5o jjj^O ■' y-* ^ t »,yT ...» 4^ J^j^» ^kj <j y^S Vi*» (_j'4jb o'ilj-^>«- 4 J ^>*L+s- 

jl ^J>\y 4CojJ jjjl 4j L 4C>')ji 4jb Lo eXlS’jjj-AJ jjkjf-ij* j 

4S""alb'(bo -J J O' j"* k o i bm -AJoj" I j3 2 jy j 2 2y^ 

. ^ /. C a Jlli.pl -kj jb HI y~ju 4j ^^'.. a 0—1 

jjij jJ-l _,j li Ifi j jij jlJ j«j ^ma 7 j <J—j O 4j Ij il* 

J 40 lo>- jl ^blT (jjJ tb^ 1 ;l^ ^laJ *kiJ jl .(^jl^ J-ai : ti5j) ^-i'ai j? ^_-b; 

# 

bJo- 1 -^ Ij T H J-^Lr* usi '* ' ,i ' ,, > '“^ p* j' f J ^ k o - "’ a'^'oi 

JjLJ joliL* ^.^... 7 X JUi' j—L 4i—b 2j??j ^^*1^(^yjl*j ojb 2j»?j y;* A 

J—i j Is a^U |A*>»J 1C.—' jl yi/2 2 ai^- 4 j 4 ]^- i«i^j j' i.*^ .t.C ajb 4s^ y 

if (jjl i**^yj2 .2yZ Jjjj J2 2\y jj I m*S 4j y^j> b -^' y ^ (^ 4 i**y) ^.Jj 

•4—lijj— aLb' j_p-Xj'j 4_i bU-* 1 -^ j' jl y JIX—' j' y*' AJ HI Ijjl 

2 *\y j ciL 41—b 2 y-j (jjlX' yy*> b“^J J^-l y aS^I to—1 ale—' j tJCsf al yS 

b' 9 2\y* eL_f /\ . jcb" C~fy- alb j_y>l)'j L l y2j_) b'-f l *»" ) Aj AJbljl -Uj ]yj 



J ^Ijj CjjjXi tjjj. |J-ai 


(J_>-l j*-* ( j~-> JLIijl o—"I ixS" j-L j-ti L^j I jl j xS" <l1LjI j j xiij 

(_$\o J^>- j ilj«“ jl ^lai L t T . u l J C-iLl .*^Ai £J -C jbj ^LkI^J iS* (_JJiij 

j C—ul ii^»-jS””Si y*** ij£l** jj jlX>-^* ^j (_jl4jli 0*V j-ja. T » ° jl i^jL-j ji 

o'*^- iS' 9 ^—*"* cTi'j-*^ (jij^ j 1 u^Jj*' tj'y ^ Lf* J. £r?*? ^ <jd' j* 

J~ *. . . I &XS- 4jl« £J»iJ JjJ—'* ^ 4iili }y?3 (J* Jbl) Ci(^1 J> { 

ij^ *lj* ^ is**j ~**' J il-X*J jLljil Cjj ya 4j -UIjj jj* |» -■•il^-» (jj I 4^"-XiL j-L ji 

J>\ .xS" | J*£’ jj*L X*ij L ^ ilj<" jl j*- 1 ji jjjj »jlil*»l j j-L j-Li ^ 

..Liljjj* »xii tits' (_$!■$ a .. m i l$L» jl jl i/* 1 (jij Ijil HI ) jij Ijil ^JJi 

^ ■ 4-* L-J j*9 ji 4$* -Lil «■$... ' jjAil.} CjI j~AJ 4 j Jj4>w« HI ^.Ijil (J^l JjVi ^JiS* 

HI ( jiljil ^j> ■ i» > .4Ai jjIj Ijjl lj j-L jlu*T Jjl j_y* |> • $ ...* i_j^« 4$”(6 - \ 4lilx* t ?7 q) 4iiS” 
VM L }£•!+£■ ji olil»»jl c-4^ [£xiij jj^lj<» Jjls i_gjjjo—o jl jjilj oJly^* 
VL^I -Lj j-wi jj ^ jj ^jUjI jji^ <■ jjx MLi»-l .a-ll 

>y>73 o-^ ji, J* j^t is'^i j 'y cri'j*' J pc*- 7 jz* l$Uc—s j 

J^)y\ lj HI j j^JLfcp Lj*^; is~i.3j 0*^ 4L'JS , jl VM ^jLfcl5”.ijli 

C-jU i C-Jl>- /jjl Ji iS“ Jjb} 


(Vq) frib^ ^*.r° 

LS--iJj -^j j' cyi"^" i^*^' J^g tri'j*' J*t J i «ls* 5 '-> 1) jzP *^i 

4_S* jj_!? q U -iA .j_ j—i HI jijljjl j VM ^jJLfco ( ^ f ij Ijil cLa-L -^JljJlj -ui j 4j 

jl JjJ tj-L jI-Iaj (j-jJU l 5^ t^l 9 J.!^ Ji J-ij ^jl^ tJ -* 1 J ,j.»M I (^gI-4 m> ij jj 

jiS^|jj»- 4j Lfj" j-L jIuaJ HI cil j ilj jaI y~ cr*^"lj 3 J-^ 1 

•(6- ^ 4)iliw) -LiU jl-LU jlS^I-L^- ji (^Ij^ 9 JJ^ jl Jr* Vf} *J*^ jl-^* 

ji C—“I 4C—ul 4iili 4lajlj 4lij^" ji ^l^jl Ij Si -1 ?^q ^jijljil 4$^ 

(jil /^. ^>Lfll (_jlyi L$*^,j j_j— jLi t4s>~j ji ijs«- jl-VA» J iS'\X>- ji ^jl jl (_$jL—j 

.ij|jj ij>-J #-Cj_ I ji ^ ... " jl 4 Jj»- 



ftj jJg b-£C.^w j j 


m 

J*"“ Uij J>ly> Jjt 
iJJ *^j* 

. i jli aLIj ^Aj J j -Li j a!>- y i]jb b ^.AT...< jy» Aj (_jlAjla j-4» i • I VM j£ I-La- 
(_5jX*S^C — -..J Aj b x£j <Sjz* j }J AAili -Ljjli yji jj A5""^“Ijijl 

njy <y} j* i:> yrJ ty) b (ft-*i *LL») cib aaIjsL ^jjljJl HI 4 -lLj j-m 
y I bHI j Ijil 4 j^)L i^y aS"4*.i>»I VM ^jiAlS^b b«l hjmi }^S*s- ^jLIji! 4 _>^y »»l 

Aj Ijl ft - \ (3^^ ijl$ aL Ij b^«< j 5 j ^jSL.-iij l> a5^HI olj— *j jl --bb u* yjj 

jjj \ • * b “\£ jl tb^rf j* 3 j LAi-A j J (R 5 (_J-bi j aJ^^” Ij A..i IS**j I) ^jAj J j -Li j 9 jJJ .CL-.ml 4 -L»* 

i_5 aJL; 41aS" -Li VM I-L>- ji 4^-<jjb* aj & C-AI.J 

OjJJ jj jS^ sbj^.-L } £ > /\“£ Aj » /ft JjJb- jl 4 lS j*^ 1 HI C-il J iL-frb J jj 

(4,j£U) (j/lrf * VM j£W) -' 

jl .-b i ^TVM Aj 1^‘-J J -Li j_J-b Aj ^i-La- jl jblAl i.j.pb VM ^jLfelS^ J ^^Aj J J -L* j 

jlL m j3 AS'^i.* a ^jj-b) <A-il-b Jja-J Jj^JLfcP J sL^|jiij jj -Lij (^IaIuIj ^i~Jb aTU-jT 

j — 1 -Li j jit 1 b |* Ujl j C—il-b aLS^U~ ijj -Li j b (^IaIsj^j 

toiL-rf jl-1 J A_i -Oib j^ij l^il HI 4 VM ^LilS" j j1*j^*» ^A-US" b J3 4(-b3^j s-LjLi^j !j 

j&i lJIaW y Aj a )>-y jl \i^Lp~ s jbi JLdil C- 4 ^- Ij .. m) 1^» jjij jj -Lij ajj i j 3£ »b £ 

j -bb jj) j j HI j -Li j sjj j J ye b (jA-UT jb. j yj -LI jj ^ 

ij\ji jb.j (\<iAf) yl b j ojlj iyrj (\\\X iy\j \: *iSj) j (\^V*\ ‘(jL^A 

^*-A “Ljv jA 4C-jb HI J -Ljjlj ^iA\S^ la\jj^ b (_jlAOjj jJ Ij jjA-US^ A j-L_ij»j 

4d.wl .C.-j' 4 -Li j-Aj jl-L*7 jjAljil tl-pb aS"" 4Jjj?7q ^.- -» j jl S)b*Ji>-l C->b ^jijljil 

0 y’is*' Ji^ 5 *. j*-* ®JJ J oijS' 4b jT jl VM ^IS'l^ 

?/q y.j* 9 ji 1 ^ oil ^ jji-i^j j *j b z£y>s- ji (_j y%j aj vm ^jiAir as” 3 ^i 

j— jb j—jI .oAbj^y^-J (j-ijJJ "Lij 4jJJ Jjls J~*j" AJ J**Jl 1 j-^' 4i^j }y- & i y , i y° 

A_>- Lr 4 J J*J J J~flj“ jl^ • J Jj 1 lAmO Aj jJ SFD b jl^ Ij 5 ^j 



V=309.17 

r 2 ~0.001 


X?-147.14 + S.764* 
(■2=0.82 
n-15 


• 1978 

O 1977 


Ojj) -lij ‘JJ» 

^ 1A*- j (R5 JLi ij dSr-jA U C*ilS*jl) fjiJjj 6jj3 J_jt ^ 4iajlj .6- 1 j£*i 

a*** J ^ . it*4 .0 ^AT ) _} jl ♦ t.^^4 iis r - ...I X' ^ 3 ^*\ a£* t V M 

OJLi a jj 3 jliT j3 VM .JL«i C—iS" JL-j T CjJU 4< 4Pj3 MG \ \-V jt 

j*-f I JL_^ <L-i 3 j^I. a . a l■«. mt ,j cj —&Ja W. M )b^ $ JLm. i .ai (RS JLmij jJu 

.JuiL j(3j£L* + VM) 






* i jSUjkP j jJU 0>-L-i0 —jJ 


i^^1*^ jj (_jI j HI ^Ijil ajLji o l aiL > o jLu \ • jl aS”" 

jl> i)J Li ^ ajji J)J/^y> 

o^j-a**—* jl (_yj L— i jj yVL L ^ ..il fr l j-L jai ji^ jl ^Mjis cS^® 8 jj^ 

Aj jPy~* J> J^ 3 SFD jl (^Ifti.-li jljj aS”” X’jli aIsjIj u^ljj 

L SFD uf wljJI ,4 jL ^Ijil (*-•> VM t SFD ^Ijil 1 w—Ll* aS'jj! J >oHI ^yLljil 
j-jijj ^jJ-T j Li_* j L L (jiT ^«j (^ j-*: jjijj a-i j a!*-^ Jjls) y_/_i (jSa-^j 

A_J y*J—t> iaj_ljjjl jl ki^J £r* aIhIj Sfl oT^ I J jS^ ^jJLjj -Lij ejji) 

C - ,-* j j ji a ^^**1 SFD i <j “^HI **—*1 aj jj^* j ji5*l7 -ij^* ^£*j VM ^ij I jil 

^laajji jj ^p)jj j^®l^S~jl lSj^?*-! *a-l ^-^L^l ^lijl aS" jLU j_jia*i* a*l^-1 L*l iO~J 
a£* jLij a*lj-l < J i*n i « jjis aj (jr^*^ J ai_>li l? i^l>i_^i*p Ji j^ ja> ja-1 
l jJ>ji aS *jOi a> ^Jla.».ajjli (jjjjyli HI ai ^Ujl aj ij — ^ c-IpI aj a>- ^lijl 
.ail^ jjj jai y ajji ja-i jx> jl ^LHI jj (iU-^.Iji' tr** 1 , pr^ 

(J tu 9k Ofy I 

c—-I aif^ a_ij j| ji aS"^ a r >%* <^ii <c~~J c-jI? ij* 3 ^ jjHI 

j I ^Lj *£" aJ y K* ^ L « my jjIS jS"" Jlib t j i~L y » 8 J alii J j) 

a-1 j cS^ t^s* ijplj j aij ol.c—»l ^y«,...F jUlS^ * CjI^j I cai 

ji j I y~i' C.M.i ji j I li ^-uLi» olli-f-L aS^ L f£t'ji\j ail t-J jili* i J^- 1- g. jl L? i_j ^JLj jj 
C—-I L yk : >»> ol^ijlaj VM L jj aLjIj A-^a.t i.iHI 

HI ^jLfclS”"(i«p|j aS* a*>i jr 1 ^ ‘-~• >i ^ Ij a-ij aiL Aiil^ i y ^ ^jr 1 ^ 

A_f ijai^ «a^j ^r-ilj*! l» ^aiS"HI jl ^lli* .iy»^A 

.U—^l aai ^jljS^(^ ^ V*I ) j j; l ; * 8 1 J allj Ji JauMjj 
i JJ* J3 (_j^ajl olp^AisI L*l O jL-^y* j^aasJLi I j p-f-J olI j-ju { jS jl yy HI a£“ (^ijs^J L 
HI ^ j j a a aa*^ jl i aJ^j 6i' .a^i^a C—“i A; ol j^ju jj) (J^Ip ol j^yo 


Y« • 

I aaa5”o^jjlJ jS^iljiAj 

.O-lli a*l y~u 



t j (jif- J - ** 


,J jl^Lf 4 ^ b j (iW““iO_^OiJ5* J^/ : ^ l$bi b jT *ji J &J •LiL t ^* 

j~—> ja l$aj jjLLkj^ ijr 3 ! - ^-Uy jj Jya j7 L HI yLjjl 

_r“t>. ^y p < -“ y.J* j' j*b J '-^’ (j-i'j*^ J j' J i yrj HI ^Ijil c~y i S-^y 

jj_j j-Li jj «jja j-ti jJy'il.jk tSyO J J-V a'-Ou LS'ji 9 jja (jt y-i'j iSbi 

^1 S/1*i>-I *£ jjw ^Jj) ajl-L sXjT oLi.,a»j c ..^! * - i^aLj Ol y Sfl*i>-I Jjl cjL*j ..LiLy* 
.4i ~ -*l a_y y ^ja cjL»j ^y l* 14(-LiLjy ay- ^ a *“ ja 0 j^* I j 

IfjL jjl ?4i~>*l (^jl Jui* y^yO ^U) HI ji^l-L*- 45”"C—«l ,jil -Lmjy y a Aj i_-1pI *£y 
y m jT jl jOS”&ajla ayj aj-*>«-» 4^ajlay d)bi ay* oi^ ^ 4«aj> £>“-* 

-Li j 4j y*L« HI lj*l *£ijla tij y»y yl jaHI jUS* - !-^ 4j Jsyy yl *i)L*j>-l . c ....., i 
Ij VM ^jJLi Ij -Li j 4 j (_j«ij jj -Lij jl JUijl tC—ilf j*) <*£ L |ji*i - a O^b^"” y* 3 (j-lj jj 

a_^J-ihP c~fj^ sLS^ojljJl J5 I-l»-4j ^jJ>— y (jljj aTUoT jl .juay J^lS” 

ja j> y£>-£^ ^ jll HI (jiib*! 4 J\>- y 1 1* .C-^l 4»-1y C-j aj<A>«-* L HI t-ri'j*' tC ““ 1 ' jV 
jl ,y T .ala ^jL Ijil b ^«b^”»jl-Ul Jii^ y-tf SFD y._ljil L jly^ j c.... ; ’i oLT(O-Li) 
ay-j j£ 1-L»- SFD (^l^j L I ‘Vbtj 4 jzf* j lo>- 4j Jsj^y (jl**y 4^1 

^1$*—JlSb Li 4iajlj ja olxj^J (_b^ (_gl^i n “y iSJjy. Oy^"\ jyWUa^ jS”b-*i ?ajla 
ji j.?.> (_gb*■*“y C . . . . .I ^yl .-uili^y # b^” 9 jl'Jjl j l ^ji L^^ci ^ | >- J ^jll * SFD 

V t «.a : ...» 4^—1 y 4 J c-ila obi J i o'jj'- '} jV 4S^j^lajL> S/L-i»-! .-U-iL^y Jj ^.<1 *xj J L-JHI 
.Cj"-Lj o I b ^*'"]b j b~"^ b J *^< *>-ly a^^1 *p LL-ljj’ (^Lfc-Uj I y 


I nr 5 jUj 

lli..*».^y ayi'b J—]jj 4-LiLi -U-L-» ^bo • b^" -Li j ^\Jl Jayua Ojl y- *»-ja 4T yl* j 

4 4 

^ylj ^i» t5^ijy“ ‘Ojjja) C-n«l yy«ua bi^ iS'^yjy' ** ' c-^»J 

4_lfbI j-^* 4-UiS^»alja-*'l L$Oj^ (_y J C-i^l o!*b^"-Llj (^l_^ i^jy^ 

jj 4 la.. * ** jyiLul ty- ja ^1jl -JjL ^*1^"»aj-t>«> 4j O jly- ^-ja 
.-L j~yi JjIj y 4C-ml #ayj l 5 j^"C --13 l^T ja bj ^y yjljil l 5^ o^—j' *£y. 
tjy l !J tSjbiT ^i (j^bJ i tyib*^ b j~** jj^ 1 *i Objj'-*^ 



i*«» i »p j j jj 


-ij 


T > T 


LS- 

9 


JU) j—i (.jlj— 1 (^-Uijj-P- i jl jJ—» jLj LI 4-lj jli ^(_y* ^*(i jL«j J 

IS JT~° £ li^IjA J V T j j '•5j-*'i_y* <j~*> ‘-^b tJjlki OjljJ*" Aj»-j. 5 dS^Lj pjjT 4<J j^--j3 
J—JL-j ^..mo-t jj Ojl a>-jj *—jI *i is* 'i—**'! *aJjj Ojj~^ 

ejjjJL-i -iJj-J Jjj— 4 j-i e-L-i ^L«—jl (_$L$1 JL»j J *^j?y LI i(\ ^A'P jj j-US*) 3y> 3 _ ( ^JLp 
4_>ljjI jia_i J?L>J jl a_T" l_^ J-»li b <—11 i y*^ jl ^Lfioj-^u* 

aJj 7 .c-wl»jill j^JL p ^yL^I ^Ijp-I jl ‘ jLj .xS" | j j° y b c-ojJ^* 

i ji\ aJjj ^L—o l?I y LI tijlj ^jjj C^jy *j a5"jjIa c-p j* «. j>- 4i^j 

Jjls 4 j *^J y (j-* jJ i jL jj JUpI j a^-Lv* jj£l»p -iJjj jLj Ji"-V jL c-pj— 

JjJs «jjj y>} aj t—I pI aS"*C—I *—-L» j^ljj ®Lf-V-j ii 'y Ojl j>" As^jj ^Jjli ojli! (iLjji 
£jij L j^jji a^-jj y^ c ij\ j»- a^-j,j ^jjj (jjjp-1 jLj) ci^Jal -tij b-^® 

Jjl^ J e.- a .l C Aj (_$j J»Ij>- Ij ^Jpljj -lJJj" .(jjjl J 1 ® ^jA^9 

ijjiL ^j£.L»p jj ^l^JJ <j Ij .ijli jl.j jl c^'d?ivl ji 

^jjLiljA^- j* o"il ya*^» .C-ujI jIj j jL-**! <j* j^ (~^J (J^ 1 *® ts~*i) 

jJs>L» ji ,j»y-*3 jJjli jUj j " i ' --- * ^jj *j jjli (jZaS'L jjj \ t') ^**"1 slijS^xlj J-ui 
9 j 21 j 3 jSJLp Ojlj }j*rj 1 ji-ul c■■■»■> 4j _ _ _.i Jj«Lj --^bu* c/*ib®^ JJJ T*^6 *j lS j7~°^ 

•jJi ^bj ®b ^-^jj lib; iyjr*"* J;^® ^^3 y)y. ** J®'*^ b j^ 1 j s—^- y 

4 3y -ib*J 1 ^Lsl jo^ t j0 jt- J3 (_JJ ^uA 3j-^ J jAij jl ^ij Ijil L J C.«j<1 ^Uj jl 4 j_ 

jL* j 

i(jijlIjil 4^-fr*- J-J J L $'ji yy->i Jjli jL*j (jijJjil (jj.l j' LS*bi o^b^ 

c5bj-“ '*~‘,j A ^^»b “ tsbj^ 1 ^ jl jj^JL*p ^-jljj^» (Jli> jljic-4j ?, u . * J > by« ojLdi»»il ij>* *_j^b 

(ft_ Y J^-* 1 ) (VIII ®jjO *-j ijj^- c-fc*j aj (OO 9j_^) JL-l jl Ij s l^soj oMLl 

j^°j (jjl b j® j -i-^" j JL- -Xj>- ji l^jTjj^JLfcp Ja^-jX- ^L-ljj 

9 jjS" (_jl^j jjj ^ ft * <j OO jjilurf j 9 Jj£*L cibj^ 1 iib jj J ^ P ^j^L-p aJjj t^ljj 9 jliL-1 

J?j;j_- j^5lj jj .ciLj (jijJjil *-jj^ aj JUJp jl j j^JLp- cciL crib' J 

J lijjjb b) Jj" J^® (i^A 1 !^^ 4j aJ L«^ ^1 MLj^! aS^-I j j jj (iiJ-lj>“ L jj L_« Aj 

o! j—i->■ j jL-_j ^ i i -—j j jl^b iiWj"j^* ^j' 3 i(ji-i^ iji-ij JU^-I j ^ 



r -r 


4 j jjPljj Xjjj_JOo t jXj . 


<S jjin-o jj_x_j tXj_i Jj*- o^w> jjJ _^l J&- oj^j jj b ^yy <3l=L* jj ji 

^Lijl jj£ju_P jl jjML) Oj—i aili Xij JLJ OjX J J^lS* ^:'* ** ji b j»j 

jl iSL^ jy^“ c$bJjji Crij^. ^b*-^-l j jj&Jj'i^-i Ji^bsi 
jl ^yiLj j- * >!._ > JtJjj <jl_ji jl b j—»“ t^ji—^>■ (^Lj&Ija j ji .ijj -Ltljsi- jjr^Jl«_i ^lijl L 
j i T . * >■_> i^£b*_P xjj^ jb^j iljb* jl b j** .Zji'j*! i£iy* yy^j^ xij ajji 

• ■X^" ai U; . J 

liML (^LfcijljJ j xij ( J-^*3 b jjlabjt jj jjpljj jl^LS”"^l»u S/lx>-l j b j»j l^p^- 

jl > C i«' sA*ii a jli j Li- 1 £ - tf J^i J 3 aS' j^JajL*> ? X’.T....i ....,: j^^JLhP jj y Aj j jli xj y 
t w »il AX)b ^^ijljjl j;? L j-* ^lijl Xij ^^l^j ojji {X»ij j -fg* OXi^i'il Jb b C■ * ia 4 j jb«i 

jl JJ’ u* Ij Job ^yOljil ij&XP1 j^ aS ^jLujj ^jjl ^X*<b -0*»l eXii a JO i ji ^jXj Ijil U1 

Ij Jj-J'ljj sb-f”X_i j jpjJ jl -Xjb ij^-b*J- XjJjj ji jb*j jl 9ildlj»>l Aj 4>-jj b 

j^b-P ui> (^1 Ji ^iplxj! ^^IjJj xi j a]>- ki£j A^ L^Ji _,T |p....JL~ a jji 4— 4 j 

j-k ^Lfj^j -^jfy y b LS~;'j Ji j J Lsi'“^ 

jL*j .xjo^ Ij ^Jj xij ji tx—<ab jX jjx aS'^U j jj j 

^Lij^ J»Li ji j ij^ 1 ^ |> ;-a* a1>-A— jjI ^ jjpl jj eLS" j ^l^j jU ijy 

j-£\ cm j jft* A*-s r ji jb*j jjAj-aij s j ^Uj 9jj^ js".i^i^ ii>«i (_jjb.j 

.x-*l j^J* u^'jj 

o'jb I C»JAj oXi jlsb^*") OO ^iX^iJj 9J^pS^jl b JMI ^lj jl ^pjj X«ij 9jji O jba7 

(' b j.._ i ^y j JliA jljJP Aj) jj'Mb jl’b^ Aj aS^V ^X^j aj^I j (IjblS^ j oJOnJU 

X—ij a_ 5”"^L^j .<jx>“l ax_<i a x^ . 1 5^ aj fa-X ji xjjli ^jlS^jUu jj—Jj UjS^ 

jl ajjj *\ * CjjU" b xij ^Ljj Ojji txi ^U^l ((jJtfci A°) ^IxiTi P j>Xj£J Ji 

A^ jS'l -xib ^pjiJ (V /Uj ajji (J|^) jjj ^¥6 Aj (OO ^X-^j o }/t£\j>) jjj A6 ijX^ 
jjJjUj tC-ib ^Ijil I ^jSX-jj 9jji Aj OO ^jJX—«j 9j ji jl (EFP) AjI j jxi jj «jji J 

tf\y Xij Jj* Ajji b C-jIj SFD .oxilx ij>-j V Aj I ^jSX-jij 9jji jl 


1. Virginia 
3. Tennessee 


2. Kentucky 
4. Lexington 






Y*f 




^~j J jj ^-Vj 0 j^ 

JL-i jl bj_*j flSjl ( c> Ijl-ij b* Cuili” jl) Jljj J A.6-t 

eib Obii eJw«i» c/ibl ^b^ Xj^*S’(VIII ej_^) <»j b-toO^j ej /) 

^\ijl j JGlAisb bUlSj «bOO ejiJjjj» |>\ijl .CujI 0 JlJj 

iOUVJjI ^1 .Jj'<tib sJb«L» o*ilb1 Gulf Coast <uki» jj VIII 

(jijU J**a j! tjAbj jJ j 6J^ jA tf\j) Ij JU*b£ |*J_; Jj b dJLi V 

• C—i' \ JUu Aj ]e jtjA JLjj ojji J \ jSe JS'.JLAA^ jbli 








J i j i - pJw J-al 


'T’Cl 


Tt 


_)±i SjjJ 


1 *. 



LSO 

(0.05) 

I 


T- 



U cJlSjO xij j^Jjj bj i djb cn ■A-f' J^-S 

jt iSi V U OO CJ£ jl Uj —j |»tij1 tj\ji (R7 Juij iLryi ^X*ij 

iiku ji jtejj* ji plijt eJui Jl« j ^jl-jj tj^jA ji j*ij f 

eJJ4 J|{jk jl jJLS ajji Jj JLij ( 'jfijAYh 0 ') ^\z£lq\ y±r^S 

.(lJlII jl .c^jI sJlJ ijjTjj o.Li> v 


j Lj/ Jlji) Ujj) ‘(\ ^jSo-SLj j ' ojj' 4 ^r j' t/’ljj 

^ (\^Ad jj) j iJ-lj j f <^U t t^b) Oji i(\AA*\ tjb 


1. Craufurd 

3. Dow El-Madina 


2. Biginger 
4. Hanway 



tl i'J jj£l*p j jjj j 


Ij c->»j OjIa^-jj jl L ji cjIj L*> SFD j^l 4C—*Is«ii (^ijIjS" 

jliJ aS^I ic—l CjL* i aS* 4j I U* y, or^7 L -*^ SFD jl .1 j£^ jl j 

.ij*l jls^jl jJLi ji 

c—I (j-ijjj j- 1 j J ojLij jl **-ij s jj j JS*J jk a j>-j* t*»jir 

u—iJj ■ A - i j 8 jJ-> (*—-•' ij^y* - L ““J a J-) J £>**>* iSiy.* •(&-? J^-*) 

l^j I (R5 -ui j aJU -jA t a!I.> j- l1 ^ jIp I 0 jj) VM I*a>- j oili jJp 

,c~~J jJ**blL> j^1»p L j j-ij jTJL; 3 Ija 7 (j^» aJa ^ » > VM .c—l yS'jy 

j ^jJLT) jjj jl-ur fjz*! uj* 1 j*°, *jj- 5 J ^ '^ 9xj " aI*w 

l5^ ^y ( ^ a— ‘ aS*ai—*! ai— jlj viS^j ^L-u a» ^yjU j Ij ^-ir jas 0 ^s° jlj* ((_jXj4jli 

j I jl -u_j j (^ ^ *\6 ^ j-jj j ' _)L~i) Aj-i -w ja ^ 6 jlj^ALj 

* S’ ,jP j or 9 ; j^l ota 4pljj*vi (jijjjsl I j j«Aj il-W Ij j IS”" jAl**jli tviS* ' y (j^ljil 

t-uuj^* • ■ ■ ■« 1 ~ ^iS"l-i»- a> ( jjjjj jau jUT L Lj—' l 5 ^+*j ** ^y.j* 

Ij (j^Jj-Ji j *^ji J ^"jy, Jt-^lj Aiili jUiljl *£“ Jjl-U )jl?J Qy* 

.pPi J?lJjl jUj jZL j i\-X aj J ^ jlirjlijJ j3 4j 

l—j yy° ^^ l ^ c ’^ ^^■_^ - 

c~^~ > £»ii*u -k>-lj ji j>ij jiJJLj il-W j ^ jilS*ji-~; y^Mtjp .i a» _) ijl<x! j J-i jj #jjj 

y ji 5 14 JI jJ * j j i Ij j y* i mj m JJ-^! k J jrf^ ^I-^*j I o J^ l ^_yJ*- , ' 

jJ-Lj aS^ ( jJ*ilj^a>»>> u^i (^1 Ajli o'ii j^o>*a iS^y -^® s ol^j ^jjl .}£ U*l y**j j~ Ju" 2 j^Lp- 

4 j^ *ni t^lAJjip jULTJli* (I,jljJP A) 4«All5*'^jJ | Ij J«ij ^j -^ 1 Jjis ^L«j L J 

4 AU jAli^- 4^ tj-r 9 j *-• : ■ “ * LS J ~Sj-^l iS~°J yr * j c^) lJI 8 '^'J (1)L * 1 L-S^ jl 

■(^^V 6 “^JT“i « jjl 9 Aj JjL (^ jjjjj J V |jL-lS' 

(ijLT c«>J i,jIj_ j*j a j^ 1 »p tcj Ij (j—;. I j®l I A OO ^S"-U KJ 8 J J?" jl SFD *y j^Ij" j 4 Jli* jljip A) 


1. Shibies 

3. Saccharum officinamm 
5. Solarium tuberosum 
7. Manihot esculenta 


2. Weber 
4. Irish potato 
6. Beta \ulgaris 
8. Nicotinia tabacum 



j yOljj Cj jJlX* 4ji . |*>Lj J*oi 


r-v 

cri'j*' jJJ AT*! M jjj jl -J-ij jjjJ+J «jjj ij Ul t(6_ \ Jj-i**) jIj o'-j ^'jil 

t (Essex) j .»lLi a -Vi Ll^ iJ^ X + p j (^ - Y*~ j j) SFD j 2 iS jzi *• ’ ^ 7 * b 

^.1 :> * C-iliT^ C .. JL t | ( - gla^l. A* .inl OJ-b Ij *J-i j (J-^4 jl ajj j 'f * ajji 

jl j}j>. V 4 j <i£ojJ) VM ui j~p cJsj ^IjU oHardin s£ Ju> Jl j 

L*>- (\ \ \ V I) JI j cl—il*-U $ ^JL a > ^ -Li» (Hardin 

oIju (jLi%» aJIj j* 5 ,jiJj 


»(lW) 1 3 ^ j> pij J) .6- \ Jjjb* 


VM /u, 

j^/» 

if/ j-* 

a jiu* 

J j f/) 

<£/■ j-“ 

(jjj)SFD 1 ’ 

»jj j> J 5 " 

Aij 

Tj1 0jj) 

5? 

*Jj> 

r*-) 

r > a 

yvf 

Vft 

Tf 

AT 

00 

McCall 

rvr 

rrA 

TV 

t' 

AT 

I 

Hardin 

FTA 

rrv 

Tf 

rr 

^ \ - 

m 

Harper 

^VT 

rr • 

rv 

rr 

\n 

V 

Essex 


.(R7 -Lij y ) i^j J j) y yj j Ij c-ili"* j l J-*j ® j j ^ JS* - \ 

I jjiJj j JjL-j ^ j 4; 1$jj 2T f L^ .Abli & JuiJ o^l-> <iL* i \ ^ ^ • .j \ ^ A ^ J«-* y* - f 

. JU Jii 4 >jLj I 

JL- ji ^ISjl <~. jUU iS^yi* I K ^ ) LSD j.> i(SGR 4jX ^jjl$j »JIX0 4jlj JJui y yy - X 

• *y. J3J * s)j. m * JL. j i 

•(*♦■> j ^ y £J^)R5 *\*-y Jj yyj JT-F 

jL_j j jj* t*ilj ^y£j j j LT }j+j £Jo* Jl jm ( \ ^ V \ ) jj 

-tij . C—>J 2 ^ ^la jl-Ajl <1 L'jj j*p (j l <jjLjL«l4(|(_Jjln C~3 y ^wj J I 

01 jl J1 tO—>“1 jLj 2 JJ* a _ i ~*Jp J a. k -. ^ uj-^ -LiI iS^jl (_y~iJ J 

__jl.UA* jl y^jj -Lij tSl^’b Cj 1 ji SfL*I>-l .C—.»J Ij j J j-<a> 

-b L -Li Ll—,>i^ l^j I jl jJj jjUi^ 4 S"^llbj.C.tfil i yX»& j£ l-l^- ^ 

jLSJ *£• }’y> Ja.- * ^ j2 j_j*slj i yXj+S' ij u j j-ii 4S^-kj j-i O jS^ J—Jljj 






3jSi Uf J jju 


X >\ 


j jj ■•*■ 7 ^ Llj -X*ij j a ^L->w» Jaj Ij-i j-j L C->»j Jjl <1* j jj . 1 U" , — . j 

•^-#1*-* <y** J 3 " Li J 0#*^* j^ I^r-J 

a-ij 4$”!^ U-US”-U y ^jyJ J»jj jl y^ L^b *i ^—1 f*j 

ja jj> aysl*_p J-.jLj >j-*rj y.l Ij taal^ (jjlijl yapL-« <i>j ja yajj o"f ^y-Llj 

jJ j*j aL»J_l l—3^aJly^y* Olyi ^1 .C—jI jL-£j (*jLL» J3 Jj£jL«p) 

a ^£Lp jl yiayw* olyl il^^aJja aA j aj_y ij^Jjt* J <yjijj ^lijl yj ol—jliL* jl 

,c*dlla Jja-< lj ^jN CJa c.iil uiy"jly iL»vi a jj» ^Ls 4S*yj ayUL 

*&J <>Lr* Oci “^J 4 j.J 3 J^"MUa>-l 4S'a— jLf * Ja .i 4 j 

jl .-Lit 4 jLL 4j jj ytljj O^LS" LS' ji ^- “ '1 a-Li a ala jLU Is^^yl j3 Ij_j-j L^ly 

u»'SL*-l LI c-uao^ jLlj a-Sj ajja Jy yJ»UJ jl ^jlay** i^bj O^LS"^jl 

jyp b^la I ^ ■* ^ j-j SFD 4S" 1 jUij! yi 14 4 sk*ji* j a • i.i I a a—i a-i Ij { 4 *^ j 1 1 " a>- ^a SFD ^ a ^Ij j 1 
yj oij ajja jajT^ji l?1jj ojjj f« ajja <i£j ^ijljil '&x*) 4jL ^laljil »LT-ui>j ajja 

.d«i«*i o-joIj jl $ At j filial* j£* t(ii_. t*i I 3 j^~ ^ j •) Essex L Hardin 

wli (JjL I & - \ ji d J-i ».) U»J I ) 4P ji 

tSjij^y. b »—11 jJoj ji\ji ja cJl»- (j-jjii jl VM 

tiSb> ^a-« j ^jj{ VM 4 £ jjjl-*j •XsS' al^u I J-ij ijjia ja ol j~>" jl 

. & 

OjjI 0j-4j Xly^ tajjj- ^ly jl %\b uaa^- (jl ji jL' ajlal* jl ( jZ*j' (LAI) 
.atiS*y ^L -j y^AlS"*ta^L 4iila a^^ i *£■ L j jaj alaju y -^ya l5^j l5^I 

i _ s 4jLi* 4 jk-S ja c—<1 ylLAI 4 j ^y^j ay LAI j t5b' J 4$" tf »5j c— I 

J j ~"*~^ y^y-» ^y*^"(_<a>- (jLj yi ja ^ a_y ja 

.-US' 4jyy b tSy"u=ib i 

al_j—a 4_S'Xaa s jW^ ^ Uwl y^bj^ j Jj ®jJ^ 

JLiil ,-u»a a_y jj ja jji-J^sL- j-p- (_sUdS'L- jl Ij t5y~i LS^^yi ^yl 

jl (.5 a iUw<l 4jla j-ti J jl* jJ j-ij 4< ^lai- alj-* ^yl ' aas^* 


1. Remobilization 



j/u* J tjJb. J-** 


J OJ^i • ^ ^ ^ X S j^^jO Zj* 1 9^” -bij (gljL ^ISjl (gljl J^Ljl Jj \3 
-L-iJ Ji (_jT ^_L-j A_i>J Jijb jl -LJ i^UsjJ J 0—1 ^,£b— .(\ ^ V 

t—> ! 2 jus'll A>-l y ji (^L Ij *b*-y Aj jj j j 04 a- aJl>- ^j> ^ I <JL £ j jl Jju j j^j—iJj 

.i jl (_jU- j ol^JI 

-Lij lSL>L ^jl <_jlaOl jl ^L—ft i_Lfr! ^lij! <_jlaOl AOj j.1 t£ ^La^—3jj” 

^jI J JLLj a d~i . ^ iI J^SbLfr -L y 0 4 a- ij>-y -Lij i _y«aS ^iS^I-ba- jl aT^ lijl ^y»*J tO—I 
^1 .-LiLi jli -Lij #jjj <jt* 7 *i c —<1 p-'.JJ.s ^Ls aS”" j^jLjh a5""o—I ^ylL- j^ 

ajLil jl-L aS""-L i l Ia^jLj * j— ol_/l jJj Jjw ji ii5j jj VM ii£j_ ^ I jlS^j£jL o—■! La -^3 jj 

NLz^l aS**) o—I y ^pL j ^ 4 * aLS"" a 5** -bfc j j!^ 5 ■*- ^ 1^ 1j -o j -Ll^j aS""-L i 

aLj (La-^sj-J <l—<I » Li 4(-L_j! j j*j JLrl (j ^1 tjr'T' j^Lu oM^-iaa— j J 

J j ' 5 <_j~**‘' *i 1>'^L oN^ax* jl .JLil Alib (jL-ft jjL jl -L (^Ij—L--— ji 

(jl^iip J jz£ j (gl 4 »b l j^ljj o lJL .fr l -U^i^ ajL -Lj (^l \ )il j aL^Is l 

C-I-L- Of>. iiS^i ^Ja- aJy (jljl 0—1 > LftJ Jj J-I jl j Joly jfj I ji .iji C L 4 —j j y> 

L»l tJ—l jL ^Ojj J—j tjji ii^j_ Aj t^jOlj J—j jlfrl ji (JJLj_j> ^ Lft- i . 7 (_Ll^ 
-L_ilji>^j_ft jlftL_5"" j a j _j-—t jl—i ijj—' * o LL fr 4^jpljj Ai5j.i— (^L * . * .....ft ji 

"Lj (iLajjil J 4 ^ jj j Jj J^ 4 j LT^Ji *5"'jl lS^.^J 

J& I J>- AT— .i (^Lis j J l j t*..»^>- . JlS*-L i j j~ jL i jj* LAI jii" l-X>- l J a l "£ 

aS^o—I ^L-jj (jil j ijjl ^y 4 ^*-*1 y Ij j-L jl-uJ ^iS^I-L^- j jjlS^jiot^,i«.ti~. _ j- 1 >- 

.-L^y 4 ailiol al'^S”,jL»- j^Ljj -Lij (^Lajjj jl ^\5jl 
J—ib tJjjL ^>Ij jS' ^.M.k.j j j -ul j (^Ifcajjj j *ill j^i^JLfr L) jljJ aS^ ^I^jI 

i_r*^I j v”^ ^yw (j-iiJj -Lij a jJJ «l'jS”J.-L aj^ 'j jjLT-l>- If * . : ...■■« 

ki^j i|O j i jj u I Oj jjj^»L aS'^aIsLi jL j t»iljli (_gL*L--— a) L-a (jiI aS" 

^gjjjO—J |j\^«l ij^i -Lj a JJ^ Afr^*^»-« aS' ^yiLj y . . ’ . > < » ft .-bT^ <_jL?- Aj jL—i 

-L^v-ft a_j (\W ili jyt j X cH^ 4 ) i/Lfr a jJJ ji £ JiLo (gljj O-ilT ^jl 

o.m y l a-l^O* o'iill ji l J- -Lj ll )A5 , ^Jki^-i>- jiaLft jJ OiLfcj jjjl Oj— ^ 0>l^7-ifrL— 


1. Laffite 



i J jJ* C.» > • 


n • 


JJI Jj .( \ J ' ^5~iJ“") Ojfjb* Jj>° bj*" (.r- J j J j f ^ J J>° J j 

J yl« £ (_£b>U j-U»<*j b® jl J-i Ij Ajb j J-i jJ aj j J 45”" ^r“ jj^La 

.-CJ^ J.IT jy J jfi y •>! 

I y^- i C. i* 1 b-Ca^ If - '*" ■■■* «* jJ J*il_^la -Uij A-atS L (j b la ->wo » P b--»jlc »f3 -kJ5" 

.J_« 1 J»i!j?xj C—o 4: JL* jj (jlijlj J y&^-u* L i t>-y> oljl^-“l j’ L>JJ 9 ^rS-i 45* 

l?Jh C^j ^ j- 5 # b s ’j J J 1 <_rri b ‘ls- 1 '.^ c - iS "^b-*—-b j ^25*^If* : ■■■■»* jj 

j a j j j f 16 ojji Jj ^—»j-S* ji If »- - .■ ^ yj • J \ X °JJ-5 | 2>b 

J J jjjl JJ t_jl0 -U^sb J.4ax/> A»lp *^ J „ 0^3^ ^ J pl yb\i Jfi X*J JX“«^ J <_* 1 J J 

£ti^j olfi>J ^jiLJl 4 — ^ija> .Jj y» ^ ajLil**l CX*I 4*L ^ ^ ajji Ji ^jplj j aL5* 

tsjji j j c-ii" jlf-»- j! ( 4 JL** a —j gjji iSb ^ J jI^a ji TV /^ J^" 

A / & yj jJ ^bj »LS* i mm i ^ ^ V il-U-ijj ) -0 JjJ 1 C—O 4j 4aL aijl ji 

a JL?CU oNL 1 0^1 Ij 1 i J ^ \ziS' j J 4jW..j j a J^S^jl Jju bj^* 1 l5 J jft ^ • 2 jlx^Ja j i 

jjj 1 L . J Jl-a' ji j jl^Ja ^r* ji l5j J J b (^’■’ib^ ^ y^~° ^ '•—~**'1 a Xi ^*15* ^yj_) t ^i. 

4jIS' l‘A>- b^ - * 1 ^ ^ *■!—<1 3 £ ^* S' jl i^lajl-Ol Ij i-P'b j oL5^ ji Ja^J>ba i c i t>- j 

jl % X * bj jA L—Jjo '■—-ilj^J jl -JLju Lj- j jJ J Ci ^.jlj” 45^lj>- Cwlj C—i S' 

.(^ ^AA 4 jj~; j ^ bj~ ^ 

alS^-Ui jl b • ■“■ ** y>} jl ^“1 tC—n^L [_glf aT....»^ ^jj_lfj jJ y 

jl J.1 OS 'jb «XJjJ 4j Ja^j^o 1 b il “ <y} J* £\j>7 ‘-^-r 1 tsibji j'-f C- -.-. 

^IfJ 4j jL&Lf” 1 jl aljjfjA i ^^Lvp (j3j C~«i jl y>_ l_^b J ^jib^ 

b W I (j fc ^ 4j a!^.a-ft J oW C .iW A - f l^sl jl jl-ls ^ J 1.^7*!* I ob J ‘~~^ r 5* 

jl a jLilail . Jjj 1 |a-fc1 jp b lS~~ ‘ *’ l£ tfa— —>1 jl J> a 2 l a ~ - I 4 j jLj C-J If) ji 

(^lft4^ll^_j 4 —& y-i ji $ • |t j m J ^^La S' 4 C—jl OJ-y >\j J$" Cij b** 1 ® L>b^ 

l^jUd3l jJaj jl j 4iilj jji^b lJ b> : C—jI 4Cilj JjJXa j (_£ j~»£ |^UIj> j <_al ji <s ~~^‘ ! ^’ 

'y.-bvrj- 7 p* 


1. Sweeney 
3. BiLzer 


2. lierbek 



J j Cj jt_X* Ijjj- fjO J*4»* 


Lj lj j^loli « dl _ _ f j Ai j jLjI 4j_»L*j (jjlj-fc ilj- 0 -^J jj" 

Jjl 4i_Aj ji & jL- J C->“Lj I ^3 tij«J ai'uj jljj"^* 41*0 Ji Aj l^JUi ^1 j_£-Ujaj £ 

c->-Lj (^Ujcj 1 y --LjJi^l>ul jjjj j} ((Jj-^" j # (_£Ia-Lj Iji j pl>ul L^S"^ jj 

j£jj j c->-L*i iS^y ■^ * «« —* i_sl4i*»l (_5 Ilaj_»uI j Lajis j— ij; (Jjj* - * 4 

<jjJ 9 J ^ Ji J& .-UA A^j* « jJL*- a *Aj -1*A» J j jl -^- lj Ij JJ~L 31 _y I *£" 4j J jIS^4j j J-ii j A 

L j Ia-Uj I ji ^1 jl ^luS'^iBuja i" .j r> fcl jl j wUi & a.a*]jj jl ^lulS”"(_jlj?^l Ia-Uj i ji 

ajJjj ^ L ^ c ‘ i —^J- 0 ^ ji ja ( jjl jl ^l-^S^ya jluis 4^”4 j tC —J jl JS 

tC—«1 aijj j-L ja saU ^JA l^LaJJj I ^3 (_£jj c- j 1*S*" I a*-WP j^i . J** aaI ja»- 

.il_ul eJ-ILj ujiula*- 4>-jJ Ia-Uj I j3 I 4j C-^-Lj ^La-UjI j3 L 4*j Li* jA 
^■*^3 il>tj I ^Jjl *is>J J A tC - tfl a w4* I 4*a JjL* j A 4T j jlajL^A 4i**J \zS* y 1 j A e-Aj jl^j jjl JaI 

L' j IaJJj I y jjj I ^. h’ J tjj-Li _^aj ji J-ij jj I 4jJ-L jaJ j J-i j i_)_y ji ^r—ri 

jl ailil^l aJjjl5Li lJ-Xa .C~mI a}jj IaJJjT ^3 /y_l ^ aLS^4j i J^l 

*_jl JAI Aj -C — ml °~y | jj*«j jJ j jj Jjiii J-ij JJ»J J J-ij 4 j 

,*-ALi* lj ^ __^Ju a jj j-ij *5”i®3^i yy-* *^jl 

ia cP/j& ^ j' j'j cr*^-' 1 j* j -jJy j' 'j ^ -^j'y ls° V-^ 4 j 

aiU^-l 3j_^ w'uS^/^l ji 4S^ ^Nil*^ L j -ili xaIj>- aj jl^ ^1 c->-Lj 

lj j ijzP j- i*+* I j^ oNiL*^ j y/} Lit aJjzjj ajL- Lz— : jus ^5^ jl ji 

i'la^jl ^y-ijLojl CjLctAisI ji J (a^^’^jI i ^~^l 4^”lj ol_yI J -AJjjaJ 

jis) Vp, c(^_^—j )f/^ JjiU' 4ow 4 j \ 4]il*^ (Jll* jljlA4j t -^^" 

il-iAj" Jpj •XAi^j-i' jl^,3 J-J lr C-PxJ Ij j-Li ilu^r 4T 3 jlijJ j^“ (jjJ ilj^ 1 O^ij^ (JiliA^-) J 

J^-_) L C—.*1 Jit* jljlA- 4; -J-iL 4™u Jjjl jl ^1-^^A o! r*p J ^ii* 4»wj -\Jlj; jJj 

^- i ' LS^lr*^ ojji ts J>-J J-Jjli u^-Vv OjUl* Vp ^^>l5jl l V p jj OjUj 

j_>!_Aej|j—il Ij jj-i; 4S"^^jl ^ jj. j|J aJ CjLjU. (jjJ^j3j 4j OjLi> jj 

C — .*I —* .ij—i exj5^*-S"Vp i_>Lj."jLi’ 4l»*jj 4^ i(jjjli ojLii* -aJjj OjLiL* 

(j-jl J JAJ—j jl jj L" Ij j4j ijl-Ol J J 4jlj j“^ y 9jji Jji 5 ji SGR Cj\j~ju 



JflAjij d J jJj LiCw*Jj 


Y \ Y 


4JL^ ^lj ^^ ij <; (6-6 AJ^Lfc*) SFD o» A . ' . 'jr jjl^1l^*.* * . * aST* d^l ^jj^ 3 ji 

j*» ibxjl 4 j(J - 0 ^ w ^-^ - 0>l aTC^ l AjI*^- j\ 

l)*^ 5 JjJ Jj^ 5 jJ *S"jjkiU-fc ii^LkP (Jjj J>Lp d£ olI j~Aj jj! 4 j ■^’Ji^r' LSUtdJ^"t3“^ 

j ^«ijl«jT -IjLO jl .X«iL C-jL j_L*ljP _^j .5 x£"*■—■“’^ Ojj u^jS jjjl ys ^ 5 ^jlaJ jj L tXi d^ssj jj 
Ij Jj 3 ' j*« AjLp^fc CLft^j£ti Uj 1 jl o*X« 1 C *** 1 ,3 Aj olp'^U?! j} (CmJ A Ji«.o»fr ^3 ^jil ^Jl«xP' 

3-1 J-jLp Xj»- jUj^i j~*> oJCj^jS" ol Ijj Ij . C...-. 1 l$Jx» jijls 3 ^ fi Xi ^Lxi L? Lfe (_ji 

b ^Jx *x 5 ^jjjjj j* L Ij «xi (_t»ljp i -fry ^x.•>! 

^1 jj 4 ia£j jA iXjjf^a Ij s jiJL ^Llo oljJI ^1 ?- 4 j c—*! oxi <iljl 

jl U .c—’lgJx* .sUvl ^IkjLiiil > jl _/>! ^1 .x-u>l 2 jj\y JjIS l^Jj ^j L$Jx 

^jjl L J a} JJ J jZf jJjli jJj»IjP jJ.Lo t^-JiL olS" I JjX L?W—i^* 3 ^ Ji ojjJL 
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